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Our  1  rig  the  week  of  Deceiiiber  8-12,  197b,  /3  people  met  in  Washington, 
D.C.  in  seven  panols  to  assist  in  a  review  and  evaluation  of  the  19 
pre-colle']e  curriculum  development  projects  currently  heing  supported 
by  the  fJational  Science  Foundation.    This  revi^»w  was  responsive  to 
guidance  from  the  Congress  and  from  the  National  Science  Board  (NSB), 
Mie  Foundation's  chief  policy-making  body. 

Fifty-five  or(]ani  zations  were  asked  to  nom:  .ato  panelists  and  two 
other  organizations  volunteered  nominees  after  learning  of  the  review. 
The  organizations  represented  the  scientific,  educational  and  child 
development  communities,  as  well  as  nut)lishers,  and  the  [)ublic.  Of 
these,  42  organizations  provided  lists  of  nominees  from  which  the  73 
panel i sts  were  selected. 

Tnis  report  docui^'ents  the  reason  for  the  review,  its  orqani  znt  ion , 
and  the  reviewers'  rospofisihi  1  i  tie^ .     If  nlsn  contains  tho  full  report 
of  each  panel,  individual  panelists'  comments,  the  persi)e(. t i ves  of  the 
dii-ectors  uf  the  19  projects,  and  descriptivf^  rndtprial  about  each 
project. 

After  completion  of  tfie  drjft  report,  eacfi  project,  di  rpctor  was  a^^ed 
to  verify  its  factual  content,  and  each  panelist  was  isked  to  formally 
^ertif/  \hp  correctness  of  his  or  her  contribution.    All  panelists 
haw^e  done  tfiis  with  the  exception  of  one  pari^^list  who  was  out  of  the 
c-'uritrv  dr,d  could  not  be  reached.     Every  effort  was  made  to  include 
all  corrt-rtions  provided  in  this  final  report  and  to  insure  accuracy. 
The  r^itirmal  Science  Fouiuiation  takes  r'espnnsibi  1  i  fy  for  riny  errors 
that  mdy  p(?rsist.     Tfie  pnnr»l  reports  ^-eflect  tiie  views  of  tfie  [panelists 
alon/,  and  not  those  of  tfie  flSf  staff.     The  N5F  qnal  was  to  produce  a 
bVofid,  independent  evaluation  of  an  important  program. 


In  ]<i>e  Fe[)r!jary  19/r^,  NSF  I'tade  major  docisions  about  the  future  of 
the  n  prejects.     Tfic  panel  reports  werf^  us^d  rjs  nnportant  sources 
of  inf-^PM-ituui  and  guidance,  but  were  not  tfve.onlv  source  of  informa- 
tion for  flecision  making.     All  information  NSF  [iad  about  each  project 
wjs  consifiered  and  weigf'^^^      In  addition,  budgetary,  [irogramina  t  i  c  , 
and  polic/  issues  were  weighed.    Responsibility  tor  all  df^cisions 
rests  sol^'ly  with  NSF  . 

I  want  t(j,  p.press  Mty  apijroMn'tion  to  thr  [..inclists     flu.  project 
d1re^tor^,  and  !ifmi[)Prs  of  the  staff  f(»r  tfu-u   cissistarwe  ruid  (oepf-rjf 
and  for  the  oracf^  good  humnr,  and  ex(pilpnrf«  with  wfi  k  f?  thr-y  appr'Oaf  I 
ard  co..[)]ot(M)  a  diff icul  t  task. 


fiar  j(  /  Avt'rr.h 

Act  1  n-j  A'v.  i  -^tant  hi  r^^ttor 
for  '.c  iprir     I  ducat  ion 
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.  ''^^^^^^^^^^^^^^^  Foundation  to 

December  8-12,  1975\  a  group  of  se  en  rth^'o^^  .^''''^  "^^X  °f 
Foundation's  Directorate  for  Scienrf  fh  consultants  met  at  the 

form  panels  to  exa.JnrcriJkany  he  Woh. "I  "^^^^^^ton,  D.C.  to 
projects*  and  the  assumot  nnc  ,  cL   '  P^°ducts  of  these  nineteen  ~ 

ants  represented  a  bS   pectrunf 0^1  n?r''  'r^'T^''^ 

college  curricula.     °'''/P^^''^"'"  °f  interests  and  experience  with  pre- 

Jc1obe:-frf975!  ?±^^r^H:"  ^  ^^ted 

for  Science  Educ  t  on    to  tSe  direcro^^''^/^        ^"^^^^"^  '^'^^'or 

Or.  Averch  outlined  the  rev  ew  ilan  and  nl'^^^'V^'"' 

on  the  objectives  as  stif^H  ?n         and  noted  that  it  should  be  based  ' 

progress  achieved,  an     he Vodu  ts°:;a^•?a^'^  '''''''''^ 

review.    Arrangements  were  made  for  ^^'"^  °^ 

be  made  available  for  the  review  '"^^enals  of  the  projects  to 


Or.  Averch's  letter  stated: 


^^Sm^hTi'use^p^^oV'?af?^'^'7  congressional  directive 

in  reference L  oT  5  f  °   .?"'''t  ^r^^^^""^    ''''''  94-313)' 
we  ;..ust  develop  a  clear  .f^folS    5^  directive  states  that 
clear  rationale  for  t^J  ?  "^eds  and  a 

carry  to    1^  ™ieLnSHn  wish  to 

help  us  develop  ^S  ^PH^^'^  ^"tended  to 

associated  ra?ionales  ^  Khh  ^''"''"L'  °^  "^^^  ^^e 

Sy^'a^'^d^Ve'c\"^n^°une  fo71^V^^^^?■^^  policy-making 
full-scale  dissenX  L  and  P^'^^''  t°  undertaking 

developed  materia  s^  Nsf  sf      h    'h  "J V'^^'^ ^^'^  ^^'^  ^SF- 
ttriais.  Nbi-  shoiild  undertake  a  careful  review 


TL'fC'lSJflf  -:j-?.,>^S  -re  acti,e  an.  3  were  tech- 

a  publisher.  •  ^   contract  had  as  yet  been  negotiated  with 


12 


•       to  insure  that  the  P-PO-^J^f/el'ect'to  e^ucat'ionl^ 
seven  panels  «ere  If'-^Z^Zl^ZZ^^^^^ 

elementary  and  seconda.y  scnoo.  ^  ^ 

Advance  notice  of  the  panei  -^^^^'C^^^^j^  'S 
r.rfS;r^MvTso^;-ciStte'e"Ac't!  an/were.open-to  the  put-,,c. 

— erpro-UJes  r-sS,rrort^."r:"^,Sai"-  - 

■   B      PRtPARATORY  PROCLPi>RLS 

...en  octohe.  f  ;;:u^:rz:-::^\::::"  ^^u-re/si^i-puon-o'r 
rhrs^prc:or4rc^rhr;:n.inA,,pen.ix».  , 

,I,Uf,  ana  contact  Oaani.ati.o,,fo.Pane,ist.eco,™^^^^^^^^^^^^^^^^^^^^ 

1.     inj,fiti  >j^     ^   1*  t<;  for  Itie  rovicvi. 

"  I„  ,U    55  organizations  .ero  as.cd  to^-X'^^J^onilations  could  pro- 
is  reiuired  by  the  National  ^c^^"'^^.  )  scientists.  (2)  mathor.a- 
.1  j  ;idp  variety  of  experts,  i"^!"'^^"?,;!'      (4)  other  professional 
v,<Je  a  -'^f  /''^.ie        mathemat.cs  educator^_,  14)  oi 

,itizens  as  '^i^^'hoor  ad.unis'trators. 

recoi.«v,ended  by  lOLai  scnuu 

2     Assign  Projects,  to.  Uch  Panel.  ^^^^ 

r:;-ri^:i:;;rtrtrp^ 
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Job]  J  1: 
Panel  I: 


AssifjniPerit  of  ;'ro.^ects  to  Panels 


.'nified  Scionco  and  :iatheinati^.\  for  flu/entary  Sciiools  (USflS) 
Voblefn-Sol  vinq  Strateqies  and  Applications  of  MdthoiDatics 
in  tiio  Llei/entary  School  (i;PSI^) 

  j  1' ^:.yi?£t        .tlia-iktliiijiidttcaX-  D/i-via^p^^ef^l.  -of  -iltrWfw-tf^^Wrt  ■ — 

t.    Arithmetic  Project  (Af)  ' 
b.    :iddison  Project  Films  (I-IMP) 

^?P.^).  I  •    ^^\^P."iJA>^y_  i  yA^L^l'iit  i_cj__Projects 

1.  Sourcebook  in  Applied  Mathematics  (SAM) 

2.  Creation,  Testinq  and  Dissemination  of  Problem- Sol  vin.j 

Instructional  [laterials  (PSIM) 

3.  iievelopi.ent  of  a  Mathematical  Pro^jram  for  ^irades  7-0  (ill^fj) 

4.  riathoificJtics  ne:>ources  Project:  Topical  Resources  for 

iliddle  School  Matneratics  Teachers  (fiPP) 

5.  Firsc-Year  Algebra  via  Applications  Development  Project  (FYA) 

^'-^n-L  \''  Scl^^nce  Projects 


Lxi^lorinrj  fluman  [.'aturo  (FJTi) 
.^unan  Cehavior'Curnculum  Project 


3.    iiifjh  School  Political  Science  Curriculum  (CPL) 
Panels  4,  5 ,_6 :    Secondary > Science  Projects 

liecause  of  the  conplexity  of  some  of  these  projects,  soiiie  were 
asbi^jned  to  nore  than  one  panel. 

1.  Technology,  People  ,  Lnvironincnt  (TfMj  -  Panel  4 

2.  Individualized  Science  Instructional  Systen^ISIS)  -  Panels  4,  6 

3.  The  Biomedical  Interdisciplinary  Curriculum  Project  (UICP)  - 

Panels  4,5  '  ^        v  / 

4.  Four  (lo;iqn  Pictures  in  Social  Lioloqy  (SC)  -  Panel  5 

5.  Outdoor  L^ioloqy  Instructional  Strategies  (OBIS)  -  Panels  5,  6 

6.  iiuinan  Sciences  Program  (lISP)  -  Panel  5 


ranei 


Publ  i sher ''s  Panel 


Because  of  p^r^s'-.ible  conflicts  of  interest,  the  piif)l  isher 's  panel 
wa^.  asfed  to  review"  only  tt'ose  curricula  triat  already  had  contracts 
v;U'i  other  publishers.    Only  two  of  the  nineteen  projects  n-et  this 
criterion: 

1.  IryJiyidual  ized  Sci::r)ce  Instrwc  ti(;Mril  'ysf^n  (ISIS) 

2.  Technology  -  People  -  Lnviron^era  (IPi) 
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3.  Identify  rjuinbej-  pt Meinbers  fpr_ Ea£h_PaiieJ. 

In  order  to  insure  adequate  'representation  from  each  of  the  qrouy  ...ci- 
l^.A  11  tZ  National  Science  Board  and  permit  the  broadest  range  o. 
I  nin.P    it  wafa  reed    hat  each  panel  should  have  between  10-13  .nembers. 
The  one  exception  was  the  publisher's  panel  whose  .en.bership  consisted  of 
four  representatives  of  the  industry. 

4 .  Se  1  ec  t  J'a n e  1 J  s^s 

dti  not  ra  k  order  their  nominees,  MSf-?Tiff  ,ne,»bers  atte™j,  ed  to  n  ch 

A  listing  of  the  panelists  is  found  in  Appendix  A. 

Identi  fy  _Q.ues  t  i  ons  for_paiiel  Jlocus 
To  aid  panelists  in  the  review,  the  Science  Education  Directorate  staff 

li£ite-n^^:;r„;'rt:r?fri?t-r;;e^:;:?'^o;r 

Ttiese  were: 

1.  Is  there  a  genuine  need  for  these  i nstruction*-!  materials? 

2.  Is  there  a  market  for  these  instructional  materials?  . 


0 


Do  those  instructional  materials  possess  a  clear  purpose 
an.i  T3titinal-e? 

Is  the  content  of  these  instructional  materials  scientif- 
ically correct? 

Is  the  content  of  these  instructional  materials  educationally 

SOIIPJ? 

.  H  the  proposed  and  anticipated  outcomes  of  the  instruc- 
tional materials  desirable? 

those  instructional  materials  present  iPipl emontation 
problems  for  the  schools?  •  ^ 

Are  the  costs  for  implementing  those  instructional  materials 


15 

4 


10. 


Is  the  inanagement/oryanization  plan  adequate  for  producing 
these  instructional  materials? 

What  are  your  general  impressions  of  the  curriculum?  What 
are  your  personal  feelings  about  the  values,  content,  approach 
and  possible  use  of  these  instructional  materials?    Would  you 
make  any  recommendations  to  the  project  staff,  for  example, 
instructional  material  revision,  dissemination  or  manaqement 
plan?   -     -•-  


In  addition  to  the  ten  basic  questions,  sub-questions  were  generated  to 
aid  penal ists  in  the  review.    Furthermore,  the 'publ i shers  also  addressed  . 
a  specific  set  of  questions  concerning  the  impact  of  NSF  curricula 
developmetn  and  implementation  activities  on  the  publishing  industry  A 
copy  of  the  final  questionnaire  is  presented  in  Appendix  B,  as  are  the 
special  publisher's  questions. 

6  •    InXojjn  _Pj'^oj  e  c_tj)jr^  _o_f_  Rev  i  ew  _P_r  o  c  e  s_s 

On  October  23,  1975,  Dr.  Averch  sent  a  letter  describing  the  forthcoming 
review  to  the  directors  of  the  sixteen  active  projects.    On  November  4 
a  similar  letter  was  sent  to  those  project  di rectors  whose  projects  were 
technically  completed  but  without  publishers. 

7 .    Reques t jy d U i on aj^^ P^^^^         Information  from  Proj e c t_ D \rec to rs 

On  November  1  1  ,. 1975,  Dr.  Averch  requested  by  letter  that  each  project 
director  respond  to  the  ten  review  questions.    Additionally,  project 
directors  were  requested  to  be  available  during  the  week  of  December  8-12 
to  ansv/er  questions  from  panelists  by  telephone. 

^ •    D«;jjn_ fPJJ'ljl  to  Insure  Me^at^  Review 

.  Trre  product  of  the  review  was  to  be  a  set  of  wrjtten  responses  to  th?first 
nine  general  questions  for  each  curriculum  and  panel,  toaether  with  indi- 
vidual panelists'  responses  to  the  tenth  "general  impressions"  question 
To  facilitate  this  process,  panelists  were  formed  -into  sub-groups  (usually 
2-3  members)  to  draft  written  responses  to  each  question.    These  drafts 
were  then  submitted  to  the  full  panel  for  discussion  and  af^proval  'if 
disagreement  persisted  after  discussion,  the  panelists  wefe  free  to  submit 
dissenting  reports. 

9 .    Fp  r-wa  rd  P/e  -  Pa  n  e  1  _  j-lee  t  i  n £  J  n  f  o  nn  a  tj  o  n  t  o  P  a  n  ej  i  s  t  s 

Prior  to  the  Washington  meeting,  each  panelist  was  sent  representative 
materials  to  review.    Included  were: 


16 


'1     A  descriptive  summary  of  the  project; 

2*.    A  copy  of  the  project  director's  responses  to  the  ten  review 
questions ; 

3.    Representative  products  from  the  project. 

C.    PANEL  M_EniN&S 

After  an  introductory  session  led  by  Dr.  Averch    individual  panels  n.et  to 

science  curricula, 
available  for  review: 


T. 


Tho  rnmoletp  original  proDOsal  subin^te'd  by  the  grant  applicant, 
lo  NSf!'piSs  addenda  that' may  have  been  submitted  in  the  award 


process. 

Awarded  proposals  and  addenda  to  fund  dissemination  and  training 
activities  with  respect  to  developed  curricula. 

3.  Curriculum  conference  reports.  : 

4.  Developer's  and  NSF  progress  reports. 

5.  Existing  :^SF  fonuative  and  sun.a'ative  evaluations.  , 
6     Third  party  fomative  and  summative  evaluations. 

7".    Memoran<la  and  correspondence  between  NSF  program  officers  and 

project  directors. 
8.    Project  progress  reports. 

Co,,.»nicat^ons  „et«on  panel  mo,„bors  and  P™j=ct  directors  and  NSF  progran. 
managers  provided  further  inforj:atioti  on  each  project.  . 

Sub-groups  of  each  panel  drafted  initial  responses  to  each  of       " J5t 
^^ne'queUions,  and  present  ,  the.  to  t  ^       ,„P      ;  JJ^.^J/^fth. 
:;:frs:5eaed"ir?tn!(  ^IZt  pa,.,  facimators.  and 
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then  '.i reflated  to  each  panel  isf  for  comiiK-nt  .    0„o  pnnrl  ((\,n,>l  ^)  hHd 
an  .iJditionnl  meeting  on  January  ?Ath  in  order  to  cbmplote  its  work. 

The  final  reports  of  thp  panels  ^ire.  pros lmi ted  in  the  nen  s,Htinn 
to'jether  with  df.scriptive  inatonal  on  each  project,  the  projea  dire,  tor's 
own  responses  to  the  review  questions,  and  individual  paneHsts'  responses 
to  question  ten.    The  panel  reports  have  been  edited  sliqhtW  for  punctu- 
ation, spell inq,  and  format,  and  have  been  retyped.    Followinq  final 
preparation  and  typing  of  the  report,  each  panelist  and  project  director  ' 
..as^asLc-d-t..  cer-tvfy  -W.Hy-tn-.  c'OrM^ectness  of  his  or  Lr  contribut  ri 
although  one  panelist  who  was  out  of  the  country  could  not  be  reached 
An  e  fort  was  made  to  enter  corrections,*  but  the  National  Scien(e 
^oundat1on  takes  responsibility  for  any  errors  that  persist  These 
rKF^'fLr""  i'^"'  entirely  the  work  of  the  panelists  tm^n.selves.  and  not 
ev  In  ^n    H  '''^  '-^present  an  attempt  by  NSf  to  have  a  broad,  independent 
evaluation  done  of  an  important  program. 


*  Numbered  footnotes  are  artMnulated  at  the  end  of  ea^  h  '-nction. 
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p^PFPnRT^OF  THE  CURRICULUjLRMiLPMLj 
0.  1.  a:    USMES:    NSF  DesciTtptive  Information 

PROJECT  title:    Unified  Science  and  Mathematics  for  Elementary  Schools  (USMES) 
PROGRAM:    Science  Curriculum  Development 
PROJECT  DIRECTOR:    Professor  Earle  L.  Lomon 

INSTITUTION:    Education  Development  Center,  Inc. 

BUDGET:    Total  Granted:  $2,567,194 
Dates:    1/21/70  -  Present 

PROGRAM  OBJECTIVE:    Science  Education  Improvement  \ 

for  consfderatS  by  children  through  in-depth  investigation. 

PROJECT  SUMMARY  " 

OJJECTJ_VES 

r    1       c-inro  u<:  inrPDtion  in  1970,  USMES  has  been  developing  and 

out  primarily  by  cUssroo,„  teac  ers  «  =  ,  ^  '  J  cLnen  es, 
specialists.        ^fP""^;"'  '"^''.ft   of  probl el  solving:  observation, 

IT  °^^„"rbrc^rs  'Sf  h  fin     V      t  "stSSentl  are  called  upon  to 
rpp";  exuiS^r^tefr^te'learnings  in  mathematics,  science,  socal 
Studies,  and  language  arts. 

Tu    nn.i  nf  thP  oroiect  is  to  develop  and  conduct  implementation  trials 

^fSf  :ii?:  rs^vf^:  "rJrd:if!n5n;e'rp^?:;"frtSir^r:ce:s 

Irbe'Sen^:  Trconti^ui^^  Tfrl  -Sb^^'co^r  " 

important  role. 
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ACTIVITY  PLAN 

Progress  of  the  Pro.iectto  Da  te : 


qres  To    ?^  r^^^^^^  By   975,  development  work  had  pro- 

fn^  ''^5^^^"9"  as  follows:    11  were  completed  and 
?hL  fIn/°  implementation,  7  were  undergoing 

5:H:gX^:9^;i!7^r^;ho;?     '  '^'^  .""^^^ 

Among  those  completed  are  challenges  entitled  Pedestrian 
gossjnas    Descnbino  People.  Play  Area  DesiQn-jT^i^.nH 
con  umer  Research/Produrt  r...ir.^^'-~T^^^^^^ 

S  r^nH^i""  T^'r"^'  Wa^srlpj^,  School  Zoo.  Classroom 
0^  and  Bicycle  Transportation.  Sofii-dtl^of-dmiH?es 
mIh?!  '^r^l^P'^rt  ^'•e  Mii5n_Lab_Jesi^n,  Nature  Trails! 

^jlif^.  Scjiool  Rules  and  Decision  Wkin^  and  School  

Supplies/School  Store.  — 

b)    USMES  Resource  Materials.    Since  all  activities  in  USMES 
rTnnl  ^?;^]"^tiated  by  the  students  in  response  to  a  long- 
range  challenge,  all  USMES  materials  may  be  categorized  as 
resource  materials..  For  example,  the  Design  Lab  or  Us 
classroom  equivalent  provides  tools  and  supplies  so  that 
children  can  carry  through  on  their  ideas  by  constructing 

Cards':^'  T''  '''''''  apparatus,  models/etc?  VSe  "How  To" 
Cards  are  also  a  resource  for  the  student.    Each  set  of  cards 

a'set  oSl^wSfn"!!  """"J  P'-oblem;  the  student  reads 

a  set  only  when  he  wants  help  on  that  particular  problem. 

Teachers  are  provided  with  several  types  of  resources:    the  USMES  Guidp 
Teacher's  Resource  Books  for  the  challenge  unit  being  worked  on  ba^k- 

?or"t  a?he'rr'and\'.'H°'r^  Lab.Manua^.  ^Copies  of  all  SsMES  m  te  s 
tor  teachers  and, students  comprise  what  is  called  the  USMES  library. 

Future  USMES  Activities:    The  project  plans  to  bring  another  5  or  6 
cha  lenges  into  classroom  development  during  the  iSzB-Je  school  year 
aro  nS'n7pf°'^-"'  Of  teachers  has  led  the  Projec?  to  pro  o  e  cha  lenges 
around  (1)  Planning  a  Trip,    2   After  School  Activities    (^)  M;,Hnn  fho 
Community  Attractive,  (4)  Helping  Birds/Animals  S    v  ",'  ^  (5  Coinitv 
con'??nn"^;    The  Planning  Committee,  meeting  with  gro  ^s  of  te  c  e^sT 
continue  to  explore  and  refine  ideas  for  these  final  challenges  Also 
d.nng  the  1975-76  school  year  the  9  challenges  currently  iSlnitia 
development  wi  1  go  into  trial  implementation  and  shou  d  be  readJfor 

tle'ultt  lZ]Z:ll''V'  '''^r''-.  ''''''        1976-77  schobl  yea 
avai^hip  foJ  '  V^^  ^^'^^  implementation  and  should  be 

fo"lhe'SsJ?S  To%a''       "  '''''  '''''  "       '^""^^  '^'^  ■-^^•"9 


ERIC 


20 

9^-  9 


will  hp  continued  on  a  new  format  design  for  the 

-  work  is  under  way  and  w  11  be  "ntinuea  ur  ^jtility  to  teachers  new  to 
Teacher  Resource  Books  in  o^^f/o    ncrease  their  ut^^i^^^^^  i  ^^^^  ^j. 
USMES.;  New  "How  To^card  pro  oty      for  Y      e          ren^_^^  ^^^^  ^^^^.y^^ 
produced  and  tested  in  l^^'^-^S.    jhis  f^desujn  res                 .  indicating 

that  children  in  the  primary  grades  (1-3)  are  unable  to  use 

-  cards  in  their  present  format. 

The  background  papers.for  teachers  will 
usefulness.  ,  The  Curricu  um  Co>  gelation  Guide,  amp 

currently  a^ai lable.  wi  11  J^^J."  io  e     r  gram  Schools,  where 

out  of  other  curricu  um  "^^^erials  and  topics     rnoa^  documentation  cn 

more  than  half  the  classes  are  doing  USMES.  ^''%P^°'  ^'^i"  ^.g  of  the 
intensive  use  of  USMES  in  the  schoo    program.    J^^^^        ^^,^5  -ill 
.Journal  .of  ^^^^/-^l^f,  ^i^^of^  'ti    ^     ;  e^llTto'l  across  the  nation 
rjouniarp^oSiirs^n'foJma^^onVnlking  U^SMES-type  programs  an  integral 
part  of  educational  programs. 

ORGAfUZATLON  AND  MAitAG_EMENT  •• 

,re  deveToped  by  teachers  and    t"de„t       ^^^^^  „  t„e  challenge 

at  V       ade  Ja";^^  ties  for  cross- 

appears  to  be  a  rea    P™Diem  ^'J"'  ^    .  '     ,    f  .„„  university  specialists, 
disciplinary  investigations,  ."^'^f  55e5     The  initial  idea 

■    •■'^'V"      'r^'^^dute?  nfrLe   0      0   1:  d  iJcording  to  this  early  : 
may  be  rejected,  "^"^i  f  led ,  narrowea  ui  ^  classes. 

student  input     The  --^f^.^^  f    "e'm  ,     ,  teachers"  and  observers' 

Both  stages  O'^l^^srooni  trials  are  moniio^       the  basis  for  the  written 
reports  on  ^^^^^f  ^ivities       he  e    c^^^^^  i.plemen^nion . 

----"^rumSattinhal-^ho^^ 

cir;:^^^^^^^^  ---- 

yjinZATMMti--    See  "Objectives"  and  "Activity  Plan'! 
HISTORY  AND  RELATED  PROJ.EnS"- 

OHginsTThe  Unified  Science  and  "-Katies  for^El^-entaryJcho^  (.«S, 

-rri5g:io;,?rr;n  :^  \  r 

Schools.    The  conclusion  of  most  P''^"''^'""         pducation  for  the  popu- 
the  important  Objective  °'  *   '  „  i"iduals  in  making 

lation  as,  a/tiliole  is  to  increase  P'^f ,  t      This  requires  that 
decisions  yliich  affect  their  own  1  ves  out  facts  and  con- 

students  yTarn  the  process  o   mode   ng     prob  eni  se^ 

SSod'^e^Jl^ed^^  ?  n|  rr 

■  r^!;"t^rthrr;-biirtiro}^:p^^rg":crer:nd\.athe^^^^  to  reai  me 
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The  Conference  strongly  urged  that  the  solvinf]  of  real,  practical  problems 
becotiip  a  central  activity  of  elementary  school  education.  Since  1970,  NSF 
has  been  suppprting  the  USMES  project  at  Education  Development  Center  (EOC) 

The  USMES  project  has  been  developing,  interdisciplinary  units  with  all  the 
materials,  resources,  teacher  education  methods  and  organization  features 
n-jeded  for  effective  implementation.  « 

In  addition,  a  variety  of  materials  is  provided  for  use  by  individuals  or 
teams  of  resource  personnel  who  are- involved  in  implemeTrtinq  DSMES"  rh""£?ieTr' 


Ai.*-  •  4.       n  •      r,     ,  III  iiiipieiHem.iriy  u:>nL:>  in  cneir 

local  districts.    Pr^A':.Ln£iepjDje_fojiJSME,S :  _ A    Implementation  Resource 
_B20j<  provides  information  on  conducting  TlTTn-siVYicV'wTrTsFo?s~foVTe"a7hers 
to  prepare  them  for  using  USMES  in  the  classroom,  (2)  USMES  informational 
meetings,  and  (3)  Design  Lab  manager  training  sessions.    A  slide^tape  show 
covering  the  USMES  philosophy  and  selected  units  and  videotapes  of  talks  and 
discussions  of  t  e  USMES  style  of  learning  and  of  classroom  and  design  lab 
activities  are  -also  available  for  local  dissemination  activities  The 
project  also  produces  an  informational  brochure  describing  the  USMES  program 
and  distributes  a  quarterly  newsletter.  .  f  k  a 

PERSONNEL:  * 

1.    USf:1ESJ'rpjec_t_He^^                                  The  Project  Directbr  is-. 
Dr.  Earle  L.  Lomon ,  Professor  of  Physics  at.M.I.T.    Dr.  Lomon  was  a  partici- 
pant in  the  original  Cambridge  Conference  held  in  1967.    The  Associaffe 
...  ,^l':?*?tp':.<'o'^  Development  is  Betty  Beck.    T|?e  Associate  Di recTo-r-fBT- 
U.ti  I iz'ation  Studies  is  Thomas  Brown.    The  Associate  Director  for 
Admin  stration  is  Quinton  Baker.    Their  baclftjf ounds  are  in  science,  educa- , 
tion,iand  community  programs.  "   ' 

2-.    USMJinjiinJjiaJonmm        A  key  component  of  the  USMES  project  organiza- 
tion has  been  the  Planning  Committee.    This  committee  provides  an  inTDsTon 
of  Ideas  into  the  project,  a  review  of  project  operations,  and  a  source  of 
quasi-independent  evaluation  of  the  materials  and  practices  produced  by  the 

 p*=oje€fe.  As  of  1975  the  commi ttee' members  were:    Mrs.  M.  Bates,  Advisory 

:       V   Council  for  Basic  Studies,  Office  of  Education;  Professor  D.  Betando, 
California  State  University,  San  Jose  (Industrial  Studies);  Professor 
-   J.  Borsting,  Naval  Post  Graduate  School  (Operations  Analysis);  Dr  Ludwig 
Braun,  Computer  Sciences State  University  of  New  York,  Stony  Brook,  New  York; 
Mrs    C.  Fano,  Mathematics  Teacher,  University  of  Chicago  Laboratory  School- 
Professor  A.  Flexer,  University  of  Colorado  (Biology);  Dr.  A.  Holden^  ' 
formerly  with  Bell  Telephone  Laboratories  (Chemistry);  Dr.  Fred  Johnson 
Science  Consultant,  Shelby  County  Public  Schools,  Memphis,  Tennessee- 
Professor  C.  Kohn,  University  of  Iowa  (Geography);  Dr.  I.  Morrissett' 
r."'r'^r^^       Colorado;(Economics);  Mr.  F.  O'Brien,  M.I.T.  -(Design  Laboratory). 
Cambridge,  Massachusetts;  Dr.  H.  Pollak,  Bell  Telephone  Laboratories, 
New  Jersey;  Dr.  Audrey  Robinson,  Adams  School,  Washington,  D  C  • 
Mrs.  M.^  Szlachetka,  Teacher,  Northwestern  Elementary  School,  Lans^ing,  Michigan; 
and  Professor  J.  Werntz,  University  of  Minnesota,  Center  for  Educational 
.,        Development  (Physics). 

2.3 
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D.l.b:  USMES  (Panel  1):    Project  Director's  Response  to  10  l^eview  Questions 


I  am  pleased  to  have  the  opportunity  to  comment  J" J^^^,;^^""^'^^^;",^ 
'*'^\t'is'pe"rhaps  worth  noting  for  the  panelists  that  much  of  the 

"iSrA^  N     up  to-date  description  of  th.  ^f  S  -rr  cu  urn  as  presented 
to  teachers  and  students  can  be  Jound  °{  °'  ^/°p',^^3'',^^ 

series  of  teacher  resource  books^  esPfc;ally   n      /jejace  intro 
section  A  on  ^eal  Problem   o  ving  an^^^^  M^^^ 
^acb  book  identif  es  the  sk   is,  processes  ar  !^   ^^0^  of  the.project 

USMES  is  based  on  the  beliefs  that  real- problem  solving  is 
an  imoortant  skill  to  be  learned  and  that  many  math,  science, 
sScal  science,  and  language  arts  skills  may  be  learned  more  . 

  4u^^5  y^'a easily  within  the  context  of  ^^tudent  inves  igation 

^f  r^al  problems .    Real  problem  solving,  as  exemplified  by:JJSMES, 
inUies  a  style  of  education  whi.^h  involves  students  in  investigating 
n5  si v?n    real  problems.    It  Provides. the  bridge  between  e 
'      abstractions  of  the  school  curriculum  and  the  world  of  the  student. 

S'usSeS  un.it  presents  a  problem  in  the  form  of  a  cha  lenge  that  is 
intPrestina  to  children  because  it  is  both  real  and  practical.  t 

?  ro  le^  ?s  rell  in  several  respects:    (1)  a  solution    s  needed  a 
nnt  Dresentlv  known,  at  least  for  the  particular  case  in  question,  UJ 
til  sSts  are  involved  in  complete  situations  with  all  the  accompany- 
fnq     rabs  and  complexities,  (3)  the  problem  applies  to  some  aspect 
of\t    ent    ife  in  the  scHool  or  community,  (4)  the  P^'^^lem 
? hp  work  don-  bv  the  Students  can  lead  to  some  improvenient  in  the  situ- 

Mn  T  i^nxD-ctat  on  of  useful  accomplishment  provides  the  .notivat  on 
^o!  Children  TolllTout  t,e  comprehensive  investigations  needed  to  find 
some  s-alution  ta  the  challenge-  .        _  . 


ERIC 


23 

12 


i.l  Jl  "J   K^^'  USMES  project  is  trying  to  develop  as  a  mode  of 
learning  to  be  used  substantially  and  widely  in  the  schools  All 
of^the  questions  addressed  by  the  panel  shoJld  be  viewed  in  that 

Is  there' a  genuine  need  for  these  instructional  materials? 
-  rnnc-iJSJM!  ^  °^  fducators,  Scientists  and  mathematicians,  with 

mei  to  discuss  some  nefeds  which  had  not  been  met  by  the  traditional 

rll.^JlSrS^'T;     '^K''"  P'-^S^^"^^'         the  old,  d  d  not  s  oi  he 
relationship  between  the  real  world  and  different  subject  areas,  such  as 

wMch°cin  pSJc  "'h"''^  ^^^y  demonstrate  the  way  n 

J  concepts  ffnd  processes  from^ those  subject  areas,  together  with 
.   the  basic  skills  of  communication  and  computation  are  brought  to'  bear 
IdUi-In"'  '''""'^  problems'and  betteringX'  human'"'  " 

arena^lM^h  ^Snn"'"^"^  P'-oblems  en<er(ing)  the  social  and  political 
asle?ted  Jhat  ^     '  ^''^  Scientific  understanding."  the  conferees 


asserted  that: 


:.nH  II'^^""  political  leaders  need  both  scientific  understanding 
?S  H^HH^^Pfl      ?  sc  entifically  sophisticated  electorate  ^ 
to  decide  wisely... A  majority  of  adults  today  feel  confused' 
nn.i  .'ncJ'C'^''^  everything  scientific  or  mathematical.    Our  ' 
'  thll  "rr<^^  this  unfortunate  state  of  affairs,  and 

that  was  the  objective  agreed  to  at  the  conference.    We  l 
specifically  rejected  the  idea  thatwelwere  trying  to  speed  ^ 
up  the  training  of  our  scientifically  talented  youth  or  were- 
aiming  only  at  the  collede-bound  chil/  ' 
o^o,.JlH^  °^  our  thinking  was  theref/e  directed  toward  the 

!Ih  !lLnL"^°°^E'°3T-    "^"9^  ^S^°l  co^'-ses  in  mathematics 
and  science  are  often  elective.    Changes  here  affect  only  the 

arfecr^imosri'^rjSne'"?  ^  the /lementary  school  curri-Julum 

•       Going  further,  they  identified  t/he  need  for  a  learningAmode 
suggested  '^"'^'^^  '''r  sch3?U  They 

ohwin.'.c'"'"^!"'''?^  curi/iculum  units  that  appeal  to  direct.  • 

obvious,  and  relevant  experience.  In  applying  the  coqnitiva  itvle' 
•I^'"  "scientific  n^ethod"  to';?nterest  ng  ??  a  on? 

in  everyday   ife.  one  may  hope  to  remove  some  of  the  ac?demiS  ° 
flavor  of  mathematics  and  science.    The  use- of  everyday  situations 
T.l  'ZT^^'  chil'dran  who  resist  abstraction  or  arT?ip     e  t  t 
III  l.VJ^lTu"^  °f  ^^'^  ^^^y  ^'"^  learning.    Finally,  broadening, 
the  style  of  the  units  will  make  U  more  likely  that  every  child 
wi     be  good  at  something,  enhancfg  the  probability  that  the 

s1;b]ec?"auer\';i^??rst;?e'       ''''''''  ^^""^  ^^"^^ 
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in  identifying  the  above  -eds.  the  c^^^^^^^^^^^^^ 
their  experience  with  stu den  s  ,n      '  -.^^X,     .Ifronqi'tudinal  Study 
in  higher  education     However,  in  ly/u^n^^     confirmed  that  at 
of  Mathematical  Abilities  5!^"^       and  content  oriented 

least  in  mathematics,  the  d^scRlinary  structure  an 

new  mathematics  was  not  a^omp l^sM^^^^^^^^^  application, 
mathematics  in  the  SMSC  form  was  improving  ^    |.  ^  computational- 

taken  up  and  expanded  upon  by  many  °t5%^,5>'„'f'''ot=hrrs  «i th  the  inadequacy 
f/Z  IZX'Xll  T^l^^  tJe°60.s.  toth  the  trad,t,.onal, 
and  the  reform  curriculum. 

"The  Movement  of  which  TheJ^iocess^EduMti a  Part 
-     was  blSed"?:  a  formula  ^J^^l^J^S^^^rhfe^f  af  ^xpertUe 

.'"^:n?ru}:\i"ru«"oTlhetra:srp?ions  has.  of  course, 
caused  much  grief, to  all  of  us. 

•      .    ..,.,„  my  vie«.  through  "\P\«f""rtive-anfaTense''!,'f 
have  to  dr,  «ith  ho« -one  qives        '"'''f'\''?Lt,  lMr„ 
^p,tency,  io«       -tivates   o  t„,  o,.  to;«..t,-  , 

^r;"«ue  afain  -Ju^ruirnM  as'a  subject  but  as  an  approach 
to  learning  and  using  knowledge. 

'    "     No   I. really  believe  that  our  young  Ijave  ""S"™  '° 
Uolaied'tha't  They  '^^^i^^^h^th  f  ^e'  1    ed.  . 

?:t'tSrfronLr;i^rsfisfet"tSrk.ier^!rsUicious. 

».,.We  might  better  concern  ourselves  vnth  how  those.P 
can  be  splved,  not  just  by  practica    actio  ,  j 

we  find  it, 

knowledge,  "t'^'-ever  we  find  U  anj  'J  '^^'"f/„,,t1on  and 
■  r„trnSo:bfcri™"t:e%'r:fe^s  of  edu'catiSn.  much  mora  fi.»ly 

than  we  had  it  there  before."'^,  '  , 


\  25 


ERLC 


14 


These  issues  have  had  much  more  explicit  dis/ussion  receritly 
'  in  reference  to  high*  school  age  youth.    Five  d>Mrent  reports  of 
special  studies  made  by  national  -panels^^rtr^onriissionsl' .conclude 
that  one  should  reduce  the  ag^  and  cult^Tral  isolation  of  high  school   •  , 
studertts.i^    Four  of  the  five  reports  agree'3  that  one  should  stimulate  • 
more  non-student  roles  within  the  high  school  and  develop" closer  ties 
with  the  cBnimunity  for  planning.,  use  t)f  community  resources  and  for 
work  opportunities.  ^  ^ 

The  report  of  the  Panel  on  Youth  of  the  President's  ScTfijjce      *  • 
Advisory  Committee  (PSAC)  begins  with  an  historical  perspective'""- 
poirvting  out  that  in  eaMy  American  education,  "the  dominant  institutional 
settings  within  which  they  (youth)  grew  up  were  the  home  and  the' 
workplace.'    As  formal. education  became. necessary ^^ue. to  the  rapidly 
changing  (^cupational  structure, • "schools  and  colleges  have  come  to' 
provide  the  general  scfcial  envirotiment  for  youth....    The  school  system, 
as  now  constituted,  offers  an  incomplete  conte-xt  for  the  accomplishment 
of  many  important  facets  of  maturation."   The  panel  infers  that 
''it  is  now  time  for  a  third  phase  of  society's  treatments  of  its  young,  * 
including  school  but  neither  defined  not  limited  to  it."   The  report 
then  recommends  a  large,  variety  of. options  that  s'hould  be  available  ^ 
to  youth  providing  "environments  explicitly  designed  to  develop 'not 
only  cognitive  lea^^ning 'but  other  aspects  of  maturation  as  well."* 
The  report jof  the  National  Commission  on  the  Reform  of  Secondary 
Education  provides  a  similar  analysis  and  conclusions. 

In  particular,  the  first  report  calls  for  education  that  develops 
"cognitive  and  non-cognitive  skills  necessary  for  economic  indep£ndence 
and  for  occupational  opportunities,"  "capability  of  effective  management 
of  one's  own  affairs,"  "capabilities  as  a  consumer,"  and  "capabilities 
for  engaging  in  intense  concentrated  involvement  in -en  activitiy,"  and  for 
providing  "experience  with  persons  differing  in  social  class,  subculture 
and  in  aga,"  "experience  of  having  others  d&pendent  on.  one's  actions" 
and  a  context  of  "interdependent  activities  directed  toward  collective 
•.goals." 

,.    Real  problem -solving  as  developed  by  the  USMES  project  is  designed 
to  help  fulfill!  all  of  the.  above  aspects  and  there  1s  accumulated 
evidence  that  it  does  so.    If  so,  it  helps  in  the  RSAc  panel's  aim 
'to  stimulate  the  search  for  institutional  inventions  which  will  insure 
that  youth  acquitie  the  capabilities  for  fulfilling  the  demands  and 
opportunities  they  wfll  confront  as  adults,  and  thereby  gain  the  self- 
esteem  and  self-fulfillment  all  persons  need."    While  the  panel  was 
convened  to  consider  secondary  education,  the  goals'  are  the  same  for 
yoMnger  children,  and -it  is  well  recognf-zed  that  the  task  0/  secondary 
schools  is  much  more  achievable  when  they  begin  with  youngsters  whose 
attitudes  and  skills  are  appropriate  to  the  ooals  of  the  overall 
educational  program.    Furthermore,  while  alternatives  to  a  school 
setting  may  be  realistic  at  the  secondary  level,  they  are  not  Likely 
to  be  acceptable  before  the  age  of  14.    Hence,  a  program  like  USMES  is 
one  of  very  few  options  to  bring  young  students  into  contact  with 
adults,  with  societal  concerns  and  with  the  means  to  be  effective  in 
the  dealing  with  practical  problems. 

26 


One  mayx<trestion  whether  learnino  through  investigation  and  action 
on  real  problems  is  a  desirable  educational  activity  for  the  wide  range 
of  students  affected  in  elementary  schools.   The  conviction  that 
ifiprovement  in  problem  solving  process  abilities  is  needed  by  most 
&f  the  population  arises  from  an  arialysis  of  recent  history.  The 
mionaie  is  discussed  in  the  papef  on  real  .problem  solving  in  USMES. 
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The  ♦ery  success  of  the /human  species  has.  led  to  growth  in 
population ,  a  depletion  of  resources,  an  intricacy  within  the 
society,  and  a  rapidity  of  change  which  confronts  our  minds 
with  many  difficult  dilemmas.    Finding  our  way  out  of  these 
/    /        di'.emmas  demands  a  ve.-y  high  degree  of  flexible,  sophisticated 
/    '     reaT^P&K/olem  solving  ability  at  a1 1  levels  of  population. 
/         Having  a  few  expert  problem  solvers  at  the  helm  will  not  do. 
/  It  is  <.i  the  nature  of  our  iTidividual istic,  vet-'highly  inter- 

dependent,  society  that  the  health  of  the  society  depends  on 
the  responsiveness  (and  responsibility)  of  many  people;  the 
individual  cannot  leave  his  happiness  in  other  people's  nands. 
r       Tl^u';,  most  of  us  must  become  good  solvers  of  real  problems. 

'ic  is* important  to  note  that  learning  through  real  problem  solving 
'     is  a  need  recognized  by  a  wide  variety  of  education  interests.    The  - 
interest  from  the  point  of  rath,  science  and  social  studies  educators 
is  fairly  well  known.    Extending  this  to  the  viewpoint  of  technology, 
Harold  A.  Foecke,  Director  of  the  Division  of  Pre-Universi ty  Science 
and  Technology  Education!^  said,  "In  terms  of  the  two  processes  to 
be  understood  (the  scientific  and  the  problem  solving),  it  seems  to 
me  that  the  problem-solving  or  ieci si  on-making  process  is  of  much  . 
more  direct  importance  to  the  average  citizen."   The  Industrial  Arts 
and  Career  Education  fields  have  also  recently  expressed  a  need  to 
integrate  their  subjects  with  the  core  subjects.    Real,  problem 
solvina  is  a  vehicle  for  this.  ..  . 

Perhaps  least  expected  of  all,  the  need  for  better  reading  and 
writing  skills,  which  needs  no  justification  here,  can  be  well  served 
by  action  oriented  education  programs,    A  summary  of  relevant  res|arch 
-    has  been  provided  by  Professor  Mary  Budd  Rowe  of  the  University  of 
Florida. 15   USMES  is  no  exception  to  this  effect  as  will  be  discussed 

later.  . 

Question  2:    Is  there  a  market  for  these  instructional  materials? 

There  is  no  developed  curriculum  other  than  USMES  that  is  designed 
t(y satisfy  the  needs  for  learning  through  investigation  and  action  < 
on  real  problems.    The  acceptance  of  the  program  among  professional 
educators,  the  rapid  rate  of  classroom  adoptions 'o  for  a  still 
developing. curriculum  and  the  evidence  of  the  ^^^^ectiveness  of  the 
curriculum  for  a  wide  spectrum  of  students  in  grades  K-R  (to  be  discussed 
later)  indicate   that  there  is  a  very  large  possible  ""^rket  for  bSHES. 

There  are  two  major  obstacles,  however,  to  easy  ful fillmen^  of 
near  maximum  utilization  of  the  program.    Tfre  first  stems  from  the 
interdisciplinary  and  open  nature  of  the  USMES  learning  process.  Those 
aspects  are  no  hindrance  to  the  use  of  the  USMES  curriculum  as 
such,  USMES  may  become  widely  utilized  and  have  substantial  importance 
to  education,  but  will  lack  the  classroom  time  necessary  to  have  the 
major  effect  on  the  learning  of  our  children  reguired  by  the  profound 
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needs  de-scribed  above.    However,  the  fuller  use  of  USMES  requires 
adapting  the  overall  school  program  to  enable  the  integration  of  USMES 
with  the  subject-oriented  curricula,  in  order  to  share  time  with  other 
modes  of  learning.    It  also  requires  the  adoption  of  new  studenjb. 
assessment  and  grading  procedures  that  take  into  account  a  grekeV 
range  of  cognitive  and  affective  learning,  and  a  greater  variability 
when  each  child  acquires  a  skill,  process  or  attitude.    USMES  is 
currently  working  on  several  ways  to  meet  this  problem,  by  charting 
the  things  that  can  be  learned  in  each  ugit,"  by  comparing 
units  to  learning  that  can  be  achieved, 18  by  prenarina  a  curriculum 
correlation  guide,  and  by  working  with  schools  having' programs  that 
use  USMES  in  an  integrated  and  intensive  way.    There  is  already- 
evidence  from  several  schools  that  tliis  can  be  done  success fuly  and 
documentation  of  these  results  wijl  enable  other  schools  and  school 
systems  to  adapt  successful  model  programs  to  their  own  use. 

The  second  hindrance  to  widespread  utilization  stems  from  an 
apparent  asset.    Ther^  are  no  textbooks,  only  resource  material  for 
teachers  and  "How  To"  Cards  for  the  use  by  children  in  the  classroom; 
nfurf       P^°9rm  is  not  costly.    A  school  with  about  ten  teachers  using 
USMES  at  one  time  would  require  no  more  than  $150  worth  of  printed 
materials.    Even  adding  about  $200  per  year  for  the  tools  and  materials 
of  an  USMES  Design  Lab  leaves  the  program  very  cost  effective.  The 
fly  in  the  ointment  is  that  the  potential  low  volume  of  sales  (no 
textbook  for  every  studen,t)  has  resulted  so  far  in  the  lack  af  a  bid 
from  a  publisher.    Alternatives  exist,  such  as  direct  sale  to"  citv  or 
state  school  systerns,  or  licensjng^  for  printing  by  jsuch  systems  or-  - 
through  existing  professional  organizations.    All  possibilities  are 
being  pursued,  including  continued  contact  with  publishers,  with  some 
success      being  attained  in  direct  sales  and  adoption  agreements  with 
states  and  cities.    The  advantage  of  those  means  of  delivery  is  a 
much  reduced  cost  to  the  consumer  from  using  the  many  information  and 
communication  channels  of  the  education  establishment.    The  advantage 
of  a  publisher  is  the  long-term  incentive  of  the  publisher  to  distribute 
the  materials.    This  is  not  a  simple  problem,  nor  will  t' e  choice 
be  easy  if  more  than  one  alternative  proves  to  be  feasible.    We  will 
continue  to  explore  the  distribution  situation  in  close  cooperation  with 
the  policies  ar)d  advice  of  NSF. 

Question  3:    Do  these  instructional  tnaterials  possess  a  clear  purpose  and 
rationale? ■  —  

The  purpose  of  the  USMES  curriculum  is  to  meet  the  needs  described 
In  answer  to  question  one.    Most  importantly,  it  is  to  produce  in  our 
students  the  ability  and  the  desire  to  solve  problems  (personal  and 
societal)  and  to  be  effective  contributors  to  the  complex  decision 
making  process  of  today's  world.    This  includes  becoming  effective  " 
users  of  basic  conmunication  and  calculation  skills  as  well  as  having  the 
subtler  problem  solving  process  abilities  and  positive  attitudes 
towards  self  and  society. 

The  rationale  for  USMES  being  an  effective  vehicle  for  such 
extensive  goals  was  first  stated  in  the  Report  of  the  1967  Cambridge 
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Conference,  and  later  restated  in  the  article.  "Real  Problem  Solving  in 
UsSeS:    5n  erdisciplinary  Educ^afiot^nd  Much  More."    An  independen 
statement  expressing  a  very  similarWonaU  is  offered  by  Foecke. 

The  fundamental  educational  principle7t^~4hat  processes  like 
research  or  design  are  not  learned      reading  boo^^boutt^ 
or  listening  to  lectures,  but  by  gractice-- ideally  undgi-~&k,rn 
ful  supervision.    Hence,  in  my  opinion,  in  teaching  both  \ 
science  and  technology,  the  most  important,  (but.  of  course, 
not  the  only)  forni  of  learning  experience  would  be  direct 
■-  student  involvement  in  the  processes--at  a  level  of  sophistication 
appropriate  to  the  child. 

How  early  can  these  processes  be  taught?    I  do  not  know--and 
I  do  not  know  whether  a  lot  $f  research  has  been  done  to 
'      determine  whether  there  are  stages  of  mental  development  below 
which' the  child  cannot  understand  these  ^if^^e^'f ;  P'"'?"f,^f ' 
Certainly  our  efforts  to  teach  the  rudiments  of  the  mjjvry 
method  of  science  at  the  beginnint^elementary  levels  seem  to 
imply  an  assumption  that  the  essence  of  this  method  can  be 
comprehended  at  these  early  ages.     f  this  be  true.  I  wo  Id 
hypothesize  that  the  design  (or  decision-making)  "Method  can  be  ^ 
learned  as  well  and  one  could  therefore  try  to  teach  both 
.  -.     processes  in  an  integrated  programme  for  science  and  technology. 

...The  heart  (but  not  necessarily  the  bulk)  <?f^t(ie 

 programme  woal  d^iii  vol  ve , con  fronting  the  student  with  realistic 

(and.  where  possible,  real  life)  situations .with  the   evel  of 
complexity  scaled  to  the  level  of  the  student's  development,  in 
which  he  could  gain  direct,  personal  experience  with  the 
separate  processes  of  seeking  knowledge  (research)  and 
problem  solving  (design). 19 

Fortunately  there  is  some  explicit  research  to  support  t|^  above 
rationale.    Robert  Gagne  who  is  best  known  for   J^^^^^   °"  f  i^^,^*^^' 
and  hierarchical  learning  processes  found  that  those  methods  were 
nnt  5u  table  for  the  higher  level  "cognitive  processes'  wh  ch  he 
TdUif^es  wi^h  problem'solving.    In  1971  he  wrote  two  ar  ic  es  on  t  e 
results  of  his  research. 20   The  conclusions  are  sunriarized  in  Table  1 
of  -'Instruction  Based  on  Research  in  Learning"  ^here  the  types  of 
iParnino  are  categorized  as  "verbal  information,  ^"^'^11^^^^; 
and  "c^anitive  strategy."    For  the  first,  category  he  finds  that 
"Srqanized   erba    context"  is  an  effective  condition  of  learning  and 

f  'r'the  second  category  "the  combining  f  J^?;"       ^  ^^i^^.^e 
skills."    But  for  "cognitive  strategies"  he  finds  that^^  successive 
encounters  with  problems  requiring  productive  thinking    is  the 
Required  condition.    The  last  is  the  USMES  strategy  in  a  "^^tshel  , 
^   lie  research  reported  by  Mary  Budd  R^f  ^\substan  ia  es  her 
Acnprt  Of  the  USMES  rationale.    The  more  structured  tyne  of  cognitive 
kills  are  also  furthered  by  the  more  open,  involved  and  active  mode 
of  learning     Evaluation  of  the  USMES  project  (see  response  to  question 
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corroborates  that  the  real  problem  solving  mode  of  learning  is  no 
exception.  It  also  improves  the  rate  of  learning  basic  skills  to 
the  extent  discernible  by  the  study. 

Question  4:    Is  .the  content  of  these  instructional  materials  scientifically 
corYect?  "  ^ 

The  project,  from  the  beginning,  has  had  its  materials  under  the 
continuous  scrutiny  of  social  and  natural  scientists  and  mathematicians. 
The  majority  of  the  USM^S  Planning  Committee  .are  distinguished  members 
of  those  fields,  and  evfery  development  and  workshop  team  has  college 
level  content  and  curriculum  specialists  as  staff  or  consultants. 
In  addition  the  Project  Director,  the  Associate  Director  for  Development 
and  some  editorial  staff  have  a  science  background.    Thus,  the  material 
has  been  checked  for  scientific  accuracy  many  times  before  distribution 
for  implementation  trials. 

It  is' an  important  policy  of  the  project  that  only  real  data  is 
used  and  that  all  the  resource  material  is  based  on  actual  classroom 
events  or  experiments.    This  serves  the  dual  purpose  of  ensuring  the 
practicality  and  feasibility  of  all  of  our  resource  materials  and  the 
accuracy  of  the  statements  in  the  context  in  which  they  are  made. 

Most  of  the  resource  materials  have  been  viewed  by  hundreds  or  even 
thousands  of  teachers  and  other  educators.    To  date,  no  one  has  informed 
us  of  a  scientific  or  social  inaccuracy. 

USMES  is  aimed  at  the  broad  spectrum  of  students  in  qrades  K-8. 
Therefore,  its  main  purpose  ;is  to  produc6^a  scientifically  literate 
population  rather  than  specifically  to  train  future  scientists. 
However,  "literacy"  is  taken  to  mean  a  good  deal  more  than  "awareness" 
of  scientific  methods  and  concepts.    The  thrust  of  the  USMES  curriculum 
•  IS  to  produce  individuals  who  are  capable  of  applying  their  knowledge 
and  rational  thought  to  helping  solve  personal,  business,  political 
and  other  social  problems  that  they  will  meet  in  any  walk  of  life. 
It  IS  assumed  that  a  large  part  of  the  population .must  collaborate 
with  specialists  to  solve  the  complex  problems  of  today's  society. 
Thus,  accuracy  of  content  as  well  as  process  i'l  materials  for  the 
general  populace  ii^as  important  as  it  is  in  materials  used  in  the  training 
,of  future  scientists- 

; 

Question  5:    Is  the  content  of  these  instructional  materials  educationally  sound? 

I       The  evaluation  of  the  instructional  materials  is  still  in 
t)rocess.    Results  to  date  from  an  independent  Boston  University 
evaluation  program22  support  all  the  basic  assumptio/is  of  the 
instructional  strategy  and  indicate  that  the  material  adequately 
Support  those  strategies.    Tests  of  real  problem  solving  processes 
dnd  abilities  have  indicated  that  USMES  can  have  a  positive  effect, 
while  none  is  discernible  in  the  absence  of  USMES. 23  Results  from 
standardized  comnutation  and  reading  tests  indicate  that  USMES  classes 
not  only  do  as  well,  but  probably  better  than,  traditional  classes  in 
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•  r  I-    '     24    rvfonciup  interviews  and  classroom  activity 

ra,^:^s""e°L^?i™la  tdTXTrolrl  strongly  and  .ultably 
affects  attitudes  and  effective  behavior.  population 
have  "b^erdnre^nUlolI?- %rtl;  ^Srt'rajj;  I   ave  d^^^^^^^ 

?yrcSir^aSitcrp^ei"thf:^^tS,rAr^^^^^^ 

-   from  kindergarten  to  grade  8,  with  success.  Hpalina  with 

va,ue^^Lr^L5^s!^^h:cr.sr?r^^I;^s^s'?s^L'^sr;™?br^he  . 

c,   drln   nd  tiacher-  in  the  content  of  their  own  env,ro»e  . 

The  progran,  .akes  no  "5^'-";"=  "  f  \Z  t   f  f  ?  e  success  ' 

:rrKrst2JeJ;r?s'?h:  ^CU  :  l^^e   "»Mrc'io%™n  ey  present  their 

Sarentir  public  resentment  of  any  facet  of  our  program. 

Question  6:    .r-^'S'y'.-'       -"-^'"a^^"  instructional 
materials  desirable?. 
ThP  broader  issues  raised  by  this  question  have  been  addressed 
in  par?i~r"trear^ier  questions.    It  i^/^^Va?  "'airav^ds 
asDPcts  here     First  of  all, .the  open  nature  of  the  materials  avoias 
IJtlJi    r^H^l    ethnic  or  religious  bias  or  stereotyping.    In  fact, 
S  S Vh     enges    ften  a  k  the'student  to  address  and  redress  such 
rob  em  !   Mo?eover.  in  use  the  USMES  program   as  proven  to  ^  ^^^^^ 

sfng  h5  ^^^'^BSSr ' 

USMES  units  are  explicitly  used.    This  is  arnrmea  oy  uic 
interview  data  as  well  as  our  own  documentation. 

Question?:    Pith-"  ^nc..„rt^nnal  materials  presentjm]>lementa^ 
[TrnhTems  for  the  schools? 
This  question  has  been  in  large  part  answered  earlier,  particularly  , 
in  the  answer  to  question  2.  implementation 

Of  Jrl  "^r^^^f^Z^i^^:^  fl^adv 
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J?eJa'?at?^„':^e"fri„^'"},:?rE?fJ,"  teacher 

VeasoJSble^lr'hal  Lla 'jLlcitpJ''-"'"^""^"       ^"^"9"  Lab)  are  very 

training  for  ut?   z?n   a   e?y  d  ?fer;n;"nr'  '°  2.  '  TeacheT 

model-.two  week  workshops-!  fs^  e7?,S'cl  ea?'^^^^^ 

expensive.    We  are  Dre«:entiv/  h«w«i    ■         '  Particularly 

may  considerabl^dec^e  L  ^e  cos  "'^^^"^  approaches  which 

The  probleJ  of  staffing  the  DeJfnn  i  .t''  P^-^Paration. 
expense  depending  on  the  nature  of  ff^fctf^^-'^  °r  ""'^       be  a  Targe 
at  the  schools.    The  presence  of  {iJL  ^^^l""^  ^^^eady  available 
volunteers,  science  specialists  nr  nthi  '^"5^"^  teachers,  community 
need  without  any  extra  sJaff  '  Othp^f!?  this  - 

must  be  adapted  to  the  school  Th^Jf!;.'."'^  effective  way 
Design  Lab  manual  descr?Ses"|he  Iue?ia??v«.''"^^'  '''^  '''^ 

"The  te^s'tems^AppX"^^  V''      '^°'''^^'y  ^^^^^sed  in 

and  Maintenance      fSel  Problpm  ?n?C-'"^^  Widespread  Implementation 
Schools."   The  development  a2d  ?H.?^-'"?  ^'°9''1'  ^"  Elementary 
materialsaracarrfid  Sut  1-n  ?i.c        implementation  of  USMES 
with  the  help "r  niversi  ;  llllVTJ  ^y''''^^'^  and  students. 
The  staff  at  EQC  coJ^^n  t«  the  e   nd  nfh^r^'"^'  '"^  worksho  s. 
produces  resource  materials  ba.fn  nn  l^^^^'^  f^^S^^""  activities  and  s 
from  the  teachers  in  the  field  ^"e,ived 

v^befiet  w;r::V:e"?;*e??eJ??:e;^?gl?L7  ^""f.S?  ^'^  -d 
to  accomplish  our  purposes.  organization  at  this  point 

A- 


Earle  L.  Lomon 

USMES  Project  Director 
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D.  1.  c:  USMILS  (Panel  1):    Panel  Responses  to  9^Review  Qi 
yilFIiijCIENCE^^ 

w  re       .in         nt  r?al  and  externil  evaluation  reports^were  a 
utilised  bv  the  Re»ie«  Panel.    Implementation  reports  and  discuss  on 
^fth  the  SsF-project  Manager  4IS0  served  as  a  basis  in  preparing  the 
following  report.       \  , 

Question  l:  I_s,Jherei_^njji^ 

A  roal  problem  is  defined  in  the  USMES  curriculum  project  as  one  for 
whic'n:  - 

(1)  A  solution  is  needed  and  not  presently  known, 

(2)  The  students  are  involved  in  situations  with  all  the 
accompanying  -variables  and  complexities. 

(3)  The  problem  applies  to  some  aspect  of  student  life  in 
the  school  or  community,  and 
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(4)    The  problem  is  ich  that  the  work'  done  by  the  ^tudents 
can  lead  to  some\  improvement  in  the  situation. 

The  USMES  project  «as  formed  J"  -sponse  to  the  ^/^^'^JthltUs 
irthe'^'liiofs  '"fn^adrtion/  ^of^Hiinal^ 

l^srsup^rted-the  teaching  o^-^^f  .rlorLre^pJ^b  r;^^ras  the 
skills     Present  curric^^^^^^ 

major  focus.    *' V'™'''  Present  ciiri  ic  problem-solving  strategies, 

'tli^j'do  ^rSeS^Sl^ng  oppo?tunities. 

The  USMES  curriculum  materials  are  designed  to  bo  "sed  with  children  of 
;  rylng  abi  ities  and  differing  socioeconomic  and  eth      or  racal 
Tac^grlinds.    The  deciding  ^-^^-^  :-,-„Sr   ^       ^de  ^^don?  of 

rt:ac£t^?,s:;  a    r:  ,«d^^^^r^^^^^ 

"rlsoS^ie  ;:reri:is'.°"ihui:%re"n:rr  JfJupU  tbes^  ™terials  can 
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be  expected  to  reach  is  directly  proportional  to  the  number  of  teachers 
and  administrators  who  know  the  materials,  can  effectively  facilitate 
the  problem-solving  processes,  and  have  a.  commitment  to  teaching  problem- 
solving  skills.  — 

There  are  no  satisfactory  alternative  instructional  materials  in  this 
area.    Bits  and  pieces  of  problem-solving  opportunities  appear  in  major 
commercial  texts  and  activity  cards,  but  there  is  no  cohesive  curriculum 
currently  available  that  does  what  USMES  does,  namely,  provide  a  curric- 
i..ium   with, practical  problem-solving  opportunities, 

A  project  that  provides  opportunities  for  pupils  to  develop  and  use 
the<^e  problem-solving  skills  is  needed  and  might  also  have  long  term 
■..cMrr^        partfcipatind  students.  The  needs  assessment  provided  by 
USMES  considers  this  issue.    National  panel  reports  (Report  of  the 
Panel  on  Youth  of  the  President's  Science  Advisory  Committee),  Conference 
reports  (American  Youth  in  the  Mid-seventies,  NASSP)  and  USOE  publications 
(National  Panel  on  High  Schools  and  Adolescent  Education)  support  the 
need  for  a  real  problem-solving  curriculum. 

Question  2:    Is  there  a,  market  for  these  instructional  niateriajs? 

The  problem-solving  curriculum  of  USMES  is  unique.    There  is  no  curric- 
ulum  project  or  set  of  materials  that  provides  problem-solving 
challenges  similar  to  USMES.    The  provision  of  units  for  grades  1  -  8s 
affords  problem-solving  resources  across  a  wide  age  span  for  teachers 
and  pupils. 

The  commercial  market  for  a  problem-solving  curriculum  of  an  inter- 
disciplinary nature  is  not  fully  known.    Mathematics,  science,  and  social 
science  programs  that  have  a  problem-solving  component  do  exist.  However 
these  treat  particular  strategies  or  techniques  that  may  be  useful  in 
solving  particular  kinds  of  problems  limited  to  a  discipline     There  is 
no  set  Qf  curriculum  materials  that  provides  interdisciplinary  problem- 
solving  settings  for  grades  1-8. 

I 

The  products  that  the  USMES  project  has  produced  are  teacher  resource 
materials.    The  program  was  used  with  approximately  19, OOa' students  in 

J;  nni'^f !       ^^^^'^  estimates  for  1975-6  indicate  an 'additional 

14,000  students  in  530  classes. 

Question        Do  these  instructional  materials  possess  a  clear  purpose 
and  rationale?  ^  —  

The  goal  of  the  USMES  project  is  to  develop  and  conduct  implementation 
trials  of  32  problem-solving  units.    The  individual  problems  are  clearly 
described  and  specified  in  the  USMES  materials  and  are  based  on  long- 
range  investigations  of  practical  problems  taken  from  the  local  environ- 
men  t .  > 
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gations  of  meaningful  problems. 

The  materials  a,e  clear  and  easily  ""<'=""°?,;"^2/^lir3\JSilablXr^ 

-flow  To"  cards,  and  background  papers     Jhese  materials  provipe 
cohesive  package  for  the  teacher  who  implements  USMES. 
The  selection  of  challenges  fro.,  the  local  environment  provides  for 
?Sra^e^:ignlnranfrrTt:d:rtfrre'i:eSiif!ed'?^?rvelop,.nt' 


Question  4: 


Is  the  _contenAAf_theseJr^ 
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Our  own  examination  of  the  materials- confirms  ^^[ZIm 
-a«.^t..t.^ 

revisions. 

It  seems  especially  important  when  evaluating  or  using  the  USMES  ■ 
Materials  tS  keep  ih  mind  the  portion  of  the  curnculum  to  which  they 

apply. 

TO  some  oxton't,  the  USMES  "how       "Sj!„^;;°:j^?/reaJ:"  SJt'Jhese 
treatment  of  basic  skills  in      ^"^^^ .  ^._,p  allotments  and  topic 

SF-ii¥fr?i;a^^^^^^^ 

addition,  USflES  project  personnel  buu  mainline  instruction  us©*-^ 

the  articulation  of  their  '"f  ^.^J^^./.J'he  char  s  of  skills,  concepts, 
in  schools.    Assisting  teachers  in  use  of  the  charts  o 

and  processes  that  accompany  each  resourqe  book  ^  i  ^SMES  units 

spotty  treatment  of  ^^scip  ines.    There  is  P^tentia  ^^^^^^ 
for  disagreement  about  what  is  ^^'idied  ard  h  w  conclusions 
Advertisers,  Poli"  chiefs    o   ^jn^^^^^^^^^^^^     eal  p  oblems.  ,  That  chance, 
or  recommendations  that  ''^^ult  from  study  ng  rea    p  ^^^^^^  ^ 

37 

26 


anS'ilna"?  to?uHn:;!''„1,i"       ^PP'*""""  of  science  and  ,natlK«tlcs 
?h»''h,M^"t^J"''/!""!'  "Kasurement  are  used  throughout  the  unit  but 

:nr^?:i^ojeirs^?d'  r  ?d°"^'^^  ""p^  'od^^  ':„::fr"ir:^a^ure. 

meni,  tne  project  should  consider  conversion  to  ttiat  system. 
TKc  problem-solving  and  interdisciplinary  nature  of  the  matei-ia's 
a'  Utu  er"';^isTa™;:o":S  'Z  ''l'"'/^      v-y°ngtc:  Jo'ln  "and 

bu^c'o^f^a,Io"L^e?n^"gi5S?^r„^r.s:^:^:;^r^St?:nr 

Sfija2ra";d^%t^inUTr?r;r:at:JL^i:^=^ 
?J^^s;is^^a^ii^taiTm^^je:rc;it:?i::-   ^"^"^  "-'"^--^ 

care  a  J'a»^  ?^  adverse  side  effects.    Provided  tha    S  ers  fxc^cfse  the 
fh»  H-!?-    ff """"s  documents  from  the  devefoJers 
the  difficulties  of  adapting  the  materials  to  different  tvpes  of 
youngsters  and  to  different  school  systems  seem  reasoSabirand°solvable. 

SuohTthi;  7."r  ""''^ "  ch?/dren!Lrrr  i  h  "  iiv  s''"r 

thought  that  the  Consumer  Re^earj/h  and  Pedestrian  Cross\inas  Un  Lr» 
ones  in  which  jerchants  andWbvic  officials  m  gSt  reaa  La?  vliv  W' 
'^V,Z  J''^\°^  ^"S^^'-s  and-adminis?rator     hSu?d  ie  - 

?^e^rJ  I  ,"3"'";"'^  '3^  ^""^  ^        °°  deal  With 

It.    The  project  director  reports  no  problems  of  public  nr  naronf  \ 

c'arH  rout°wi?h'„^?^'  °^  th^program??  HoweveJ/Jr^oStrha'  e  en  'V. 
carried  out  with  only  a  few'select  teachers.    When  thosf  with  iDss'skill 

sM::ay^'c^a";e^?"^^^^         ^^^^^-^        the  ''''' ^ 
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to  grow  in  those  areas  in  which  they  lack  skills. 

TKe  fact  that  precise  tSr::?;?n,rr:;agertraJh;4"?o^rdrp?"tre 

ITZ  ro'h^rp'^o^rteLhers-^et  started 

successfullYv 

Question  6;    Are,  tl,ejmosed  anda^™ 

instructional  materials  desiraPje,. 

The  USHES  goals. are  -Uious.    It  is  our  opinion  that^ 
f^^pi^r^for  rhe^elo^arsTJnnlentil^  r.iSi.L-s  L  professional 
societies.  ' 

several  ™eans  have  been  used  to  docment^th^  5^^5*^^^™"J,°;/',nects 
goals  by  students.    I^e  Eva  gat,on  of  aescr 
rrpartrei^SSt^^ns^^^'rnd^drtrg^tS'by  participant  teachers. 

,„  general,  students  in  USK  do  as  well  or  better  on^achieve.ent^ 
measures  than  their  non-USMES  counterparts.  situational 
understandably  difficult  to  c-eate  ^^J^.J"^  'ion  skills.    Our  judgment 
measures  of  problem-solv  ng  ^"J^roun  enaction  s^  ^^J^^y  . 

is  that  both  internal  and  e><ternal  evaluators  or  l  e  v  j 

s^rrro]ecra^°Strpr:.M 

^  S-d'SlnjTlrtr^ert^  lo'lfa^re  °proble.-solvlng  ability 
and  student  effect. 

The  Shann  report  does  bring  o^t-.e  of  the  problems  that^a^ 

the  USMES  materials     Youngs  ers  that  are^mmature^  challenges 

have  difficulty  working  together  and  progressing 

that  are  not  carefully  s^^^^^^J^J^^  fki  ?  Th'  iSiate  problem  for 
USMES  experience  -"^ght  foster  these  sk^'"^'  .^ividuals  and  groups  in 
the  teacher,  however,  is  contending  wjth  the    no  ss 

the  hope  that  they  are  f^g^^^^^l^lj/fhey  could  not  and  should  not 
inevitable-perhaps  to  the  e     n    t  a     hey  could  ,^,,,,,3. 

•        Z  rturentfsralfectlS  Ts  Talfb:  by  no  means  insignificant. 
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No  evidence  of  sexual,  racial,  ethnic,  or  religious  bias  was  noted  in 
the  materials  that  we  reviewed.    The  authors  and  developers  were 
'apparently  sensitive  to  these  problems  and  avoided  them.  This 
statement  is  based  on  less  than  a  complete  analysis  of  all  materials 
and  pre-publication  scrutiny  with  appropri^ate  guidelines  (e.g.,  those 
developed  for  assessing  bias  of  textbooks  in  California)  should  be 
done  as  the  materials  become  finalized.  ^ 

The  USMES  project  personnel  should  be  alfrt  to  a  danger  when  tite 
process  of  problem  solving  culminates  in  printed,  "tompleted"  set^  of 
materials.    An  important  goal  of  tWs  project"  is  to  fqster  open, 
reactive,  autonomous  problem  selection  and  problem-solving  behavior  by 
teachers  and  pupils.    Curriculum  materials  developed  with  that  iritent  " 
may  become  rigid  and  .-fixed  over  time,  and  original  project  purposes  may 
become  underniined.    We  saw  no  evidence  of  this  happening  with  the  USMES 
materials  but  wanted  to  point  out  the  possibility  of  this  occurring  as 
time  passes  and  materials  are  more  widely  used  and  firmly  established. 

Question  7:    Pp„thesj_in_structional  materials  present  impltanentation 
problems  for  the  schools?   

« 

USMES  training  programs  are  based  Upon  a  simulation  training  sequence 
with  participants  doing  the  actual  challenges  that  will  be  used  by'" 
their  .students.    Special  training  will  be  heeded  by  teachers^  and 
adtpinistrators  not  only  for  the  use  of  the  materials  but  also  for  the 
strategy  of  teaching  based  upon  a  problem  solving^core.    Three  options  - 
are  .aval  Table  to  a  district  for  trainina_tfi4.chers  by  using  models 
developed  by  USMES. 0'  ■— , 

1-.    A  local  district  can^i^ccept  the  sole  responsibility  to 
provide  res.ources.   •  •  ^ 

2.  A  local  dUferict  shares  the  Vesponsibi  1  ity  for  teacher 
training  and  prografn  coordination  with  a  college  or 
university.  ^ 

3.  Regional  resource  teams  can  be  developed  to  apply  a 
"trainer  of  trainer"  strategy  for  district  schools. 

One 'difficulty  when  implementing  USMES  materials  is  in  finding  suitable 
facilities  to  house  a  Design  Lab.    USMES  suggestions  offer  good  alterna- 
tives including  the  use  of  Design  Lab  Carts.    USMES  staff  admits  that 
problems  concerning  staffing  a  Design  Lab  may  arise. 

According  to  the  available  evidence,  successful  implementation  on  the 
district  level  has  been  associated  with  strong  commitment  and  support 
by  the  district,  a  district  person  who  is  to  be  c:losely  associated  with 
the  project,  strong  on-site  administrative  support,  and  design  labs. 
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Question's:    Arpj-hP^costs  for  inip1enient-ing._these  instructional 
inat^r'ials  reasonable? 

Estimates  of  cost  per  teacher  for  training  in  Chicago  ($94B)  or  Lansing 
(S969)  were  evaluated  as  moderate  when  cons.idered  on  a  co?t  per  pupil 
basisl^    However,  the' cost  of  imp-lementihg  the  total  program  is  low 
since  there  are  no  .individual  pupil  texts.,    Estimates  of  costs  oT 
p   nted  materials  areabout  $150  for  10  teachers.    The  cost  of  equ^PP-g 
the  Design  Lab  ($1,000)  may  not  be  realistic  for  all  schools.  Alternatives 
to  purchasing  a  complete  De^i.gn  Lai)  are'^uggested  by  USMES  and  include 
"scrounging"  and  local  fund  raising. 

Estimated  replacement  costs-of  about  $2pQ  for  printed  and  laboratory 
materials  for  pO  teachers  do  not  appear 'to  be  excessive  for  seco^nd  and 
subsequent  years.  -Evaluation  of  thf costs  for  training^  poin  ed  out  a 
need  for  extending  the  training  from  a  one-year,  progralj         three-year  , 
program  of  training.    Additional  costs/or  extension  of  the  trSining  ^ 
must  be  considered  in  the  'Replacement  costs. 

Question  9:    I_s  the  m^na£einent/orjarQZitjo^ 
th"ese_ins>ructio'nal  materials? 

USMES  is  organized  around  a  systems  approacf^^  development,  i'"Plemen- 
tation  and  maintenance.8   The.components  oFthe  ^^^7  are  organ  ed 
into  categories  of  project  resources  and  programs.    A  system  chart 
indicates  the  most  important  i'nteractions  among  components  and 
component  categories.*^  .• 

USflES  has  made  a  consistent  effort  for  all  interested  parties  to  provide 
input  into  the  development  of  the  cnallenges.    The  local  school  develop- 
.lent  of  the  units  provides  a  broad  base  of  teacher  and  student  partici- 
pation^in  the  design  of  materials.  ,  .  ^ 

Internal  monitoring  of  the  program  has  gone  ^1°"?;; IJ^^.^'^H'"''"'' ^ 
of  the  unit  challenges.    External  monitoring  of  the  P'^^'^ ram  has  ^ 
cMh^tanHated  that  some  of  the  goals  of  the  program  are  being  attained. 
Exte  na   .nonitor    g  has  also  indicated  needed  changes  and  revisions  in 
as  essmen    ^n  truments  directly  related  to  measuring  P^Pil  Performance 
on  the  problem  solving  assessment  instrument.^ 

has  Shown  a  willingness  on  the  part  of  the  project  Pe;;sonnel  to  ma  e 
appropriate  changes  as  noted  by  the  external        "^^t;""^'  Jf'n  the 
more  attention  should  be  placed  in  the  recommet^6ation  to  .lengthen  the 
training  period  of  teachers  to  3  years.  ■        ^  - 

ThP  nroiect  staff  appears  to  be  well  balanced^ wi th  respect  to  sex,  race, 
ISd  types  of  expertise.    Documentation  of  project  activities  has  been 
disseminated  to^NSF.  to  national  organizations  and  to  the  lay  public. 

Our  view  is  that  the  overall  organization /and  rianngement  of  the  Program 
Sale  bSn  adequate  in  directing  the  projett  toward  the  attainment  of  its 
goals. 
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1.  d:    USM^S  (Panel  1):    Individual  Panelists'  Responses  to  10th 

Review  Question:  What  are  your  general 
impressions  of  the  curriculum? 


NSF  Staff  Note:    Panel  1  submitted  a  general  response  of  the  whole 
panel  which  applies  equallyto  all  five  curricula 
reviewed  by  Panel  1.    In  addition,  one  panelist 
submitted  an  individual  comment  which  applies  equally 
to  all  five  curricula  reviewed  by  Panel  1,  and  one 
'  panelist  submitted  individual  comments  on  each 

curriculum. 

panel  I's  common  response:  : 

In  addition  to  expressing  its  opinions  on  individual  |>rojects,  the 
panel  wishes  to  express  itself  on  curriculum  projects  in  general. 
The  following  paragraphs  describe  issues  that  the  panel  feels 
strongly  about  and  which  we  believe  the  NSF  must  take  seriously  in 
their  deliberations  regarding  the  Foundation's  support  of  curriculum 
development. 

Loinc[  Rapge  Inplementation 

The  Review  Panel  expresses  a  concern  with  resp^t  to  all  projects  in 
the  area  of  long  range  implementation  plans.    Projects  must  make  pro- 
visions for  long  term  teacher  education  programs  with  local  school 
districts  to  insure  proper  implementation  and  use.    Lack  of  adequate 
cemitment  to  this  issue  in  the  past  Jias  led  to  misus6,  misconception 
and  a  questioning  of  the  actual  value  of  the  project  itself. 

A  project  must  make  provision  in  its  design  to  work  with  local  school 
districts  in  providing  a  systematic  plan  for  implementation  which  is 
mutually  acceptable  and  cost  effective  for  both  the  project  and  the 
local  school. 

Projects  must  also  consider  the  implications  of  teacher  education 
pronrams  at  the  university  level  if  the  project  is  someday    to  become 
widely  used.    This  must  be  considered  by  projects  if  the  teaching 
strategy  employed  is  divergent  from  current  practices  and  in  light 
of  the  fact  that  the  loca^I  schools  will  be  the  recipients  of  teacher 
education  programs.  r  \ 

\ 

Parent  I.nvolyemept 

The  school  and  the  home  have  one  common  concern  fi^om  the  beginning-- 
the  child.    Therefore,  education  of  children  must,  be  a  teamwork 
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effort.    The  child  cannot  be  the  victim  of  a  tug  of  war  over  who 
knows  best  for  the  child,  because  the  result  is  frustration  for 
teacher,  parent  and  child.    Instead  of  the  three  R's,  the  three  C*s 
need  to  be  implemented.    There  must  be  communication,  compromise 
and  genuine  concern  between  home  and  school. 

Parents  should  and  must  be  included  from  tf)e^ beginning  when  curriculum 
materials  are  developed.    However,  care  mukt  be  taken  to  remember 
that  parents  are  for  the  most  part  lay  people  and  should  not  be  over- 
whelmed with  educational  jargon.    Their  contributions  are  important 
not  only  because  of  their  concern  and  knowledge  about  children,  but 
also  because  they  are  free  of  any  constraints  imposed  by  involvement 
in  the  professional  educational  establishment. 

Child  Development 

It;  is  generally  agreed. that  the  most  effective  curriculum  materials 
are  those  which  are  adapted  to  the  developmental  level  of  the 
children  for  whom  they  are  constructed.    This  means  that  in  any  group 
attempting  to  construct  new  curricula,  there  should  be  one  or  more 
persons  who  are  solidly  grounded  in  the  field  of  child  development. 
This  was  not  always  the  case the  projects  reviewed  by  the  panel. 
As  a  consequence  avoidable  errors  in  curriculum  construction  were 
made  and  potential  insights  into  the  worth  of  particular  materials 
v/ere  lost  or  not  fully  appreciated.    NSF  should  seek  to  insure  that 
child  development  skills  and  knowledge  are  represented  in  government- 
supported  curriculum  projects. 

Use  o_f  Supplementary  Curriculum  Materials 

Each  of  the  curriculum  projects  evaluated  by  Panel '1  is  considered  a 
"supplementary"  program  in  the  sense  that  they  do  not  intend  to  replace 
or  supplant  established  subjects  or  their  entire  arrays  of  curricular 
goals.    For  example,  none  is  the  mathematics  program  or  the  science 
program. 

However,  when  these  programs  are  truly  integrated  with  or  complement 
established  subject  and  skills  areas,  someone  mgst  confront  the 
difficult  problems  of  interrelating  the  components.    Projects,  we 
believe,  have  some  responsibilities  in,  seriously  grappling  with 
these  issues  and  providing  guidance  to  .schools  that  go  beyond 
tf>e  narrow  role  of  project  implementatid^n . 

Development  of  process  goals  in  problem  sblving  behavior  is  a  very 
important,  and  long  neglected,  objective  of  evaluation.    However,  other 
important  objectives  remain  and  should  not  be  overshadowed.  There 
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are  certain  emphases  in.  say,  mathematical  skills  and  concepts  that 
inevitably  result  when  the  major  focus  is  on  the  application  of  the 
subiect  to  "real"  problems.    The  important  role  of  mathematicjr' and 
scientific  disciplines  as  a  useful  tool  is  stressed.    The  danger 
lies  in  the  possible  neglect  of  other  aspects  of  the  discipline. 
Those  responsible  for  the  curriculum  should  be  certain  that  the 
unitary,  systematic,  structural  nature  of  the  subjects  is  not 
lost  in  the  process.    The  knowledge  and  views  obtained  by  the  child 
Should  not  be  of  disciplines  as  fragmentary  bits  and  pieces  however 
useful . 

We  merely  state  here  that  supplementary  projects  should  not  avoid 
responsibility  for  this  difficult  pYoblem  but  should  seriously 
award  it  corrtinuous  attention. 

The  Role  of  the  Fe.de.ra1_Government.  in  Curricu1jjm_Deyel0£mgnt 

The  Federal  Government  clearly  plays  a  leadership  role  in  curriculum 
development,  but  the  nature  of  that  leadership  needs  to  be  carefully 
considered.    For  example,  is  it  better  to  "f/^^eral  resources 
to  build  programs  at  a  regional  and  national  level  and  then  attempt 
to  di    eninate  them  to  local  school  districts?    Or^would  there  be-  a 
better  retSrn  by  encouraging  local  school  districts  to  improve  their 
own  programs  through  staff  development  and  local  curriculum  projects 
that  meet  the  needs  of  the  community? 

Teacher  Involvement 

The  extent  to  which  teachers  are  involved  in  the  P;;°f5^s  reviewed 
by  the  Panel  varies  greatly.    Since  elementary  school  teachers  are 
the  key  to  the  effective  outcomes  of  all  P^-oJ^^^s  for  improved 
learning  of  children,  the  Panel  strongly  recommends  that  teacher 
involvement  is  necessary  in  all  itages  of  planning,  development,  and 
implementation  of  the  project  efforts.  . 

Representation  of  Women  and  Minorities 

ProiPct  leadership  and  staff  should  be  representative  of  a  cross 
sectio^  of  the  educational  community.    Involvement  of  minority  qroup 
^em  er   and  women  in  the  planning,  development.  in^Ple-nentation  and 
novernance  or  advisory  tasks  has  been  missing  in  some  of  these 
■    projects     Key  personnel  in:  at  least  two  of  the  projects  rev.ewed 
were  ilmost  exclusively  white  males. 
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In  addition,  it  was  dlso  apparent  that  soino  key.  personnel  were 
involved  in  more  than  one  project.    This  overinvol veinent  of  project 
staff  not  only  limits  the  range  of  talents,  abilities  and  insights 
available  but  also  limits  leadership  of  curriculum  development" to  a 
small  group.    The  panel  believes  that  NSF  should  encourage  project 
directors  to  have  a  broader  representation  of  minorities,  women  and 
key  professionals  on  curriculum  projects  than  is  apparent  in  these 
projects.  ^ 

Panelist:    Dr. -James  R.  Okey 

My  only  concern  with  our  review  is  that  we  may  have  been  too  tough 
on  the  projects.    Most  had  modest  budgets  to  carrv  out  their  pro- 
posals yet  we  expected  exemplary  and  complete  needs  assessments, 
research -reviews,  research  studies,  development  efforts,  imple- 
mentation and  dissemination  plans,  and  readability  studies  to  have  ' 
been  completed  during  the  first  or  second  year  of  the  project.  With 
the  limited  resources  Available  to  the  projects,  such  thoroughness 
IS  impossible.  i 
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D.  2.  a:    MPSP:    NSF  Descriptive  Information 

PROJECT  TITLE:    Problem  Solving  Strategies  and  Applications  of  Mathematics 
in  the  Elementary  School  (MPSP) 

PROGRAM:    Science  Curriculum  Development 

PROJECT  DIRECTORS:    Professor  George  Springer 

Professor  John  F.  LeBlanc 

INSTITUTION:    Indiana  University 

DEPARTMENT:  Mathematics 

BUDGET:    Total  Granted:  $515,000. 


DatesT  4/10/74  -  Present 
PROGRAM  OBJECTIVE:    Science  Education  Improvement 

PROIFCT  OBJECTIVES-  The  development  of  modular  instruc\:ional  materials  that 
PROJECT  OBJECT  Vhb     I nej^^^^.     ^^^^.^.^^  elementary  school 

children  (Grades  4-6).  and  the  exploration  of  the  utility  of  hand- 
held calculators  as  a  facilitating  tool.  ^ 


PROJECT  SUMMARY 


OBJECTIVES 

Proiect  Goals     The  development  of  modular  instructional  materials,  that 
■fo-d?fn-?^Tp^  abilities  of  upper  ^If^^^^^^  f.^^^         f,  " 

(Grades  4-6),  and  the  exploration  of  the  utility  of  hand-held  calculators 

as  a  facilitating  tool . 

1.    MPSP  will  identify  a  cluster  of  reasonable  conjectures  related  to  the 
teaching  and  learning  of  problem  solving., 

2     MPSP  will  doveloo  instructional  materials  which  will  implement  portions 
of  the  conceptual  riiodel  of  oroblem  solving. 

\ 


\:    MPSP  will  develop  a  conceptual  model  6f  problem  solving, 
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The  project  will  develop  'instruments  to  measure  some  aspects  of 
children's  growth  in  problem  solving. 

5  nfsP  will  work  with  teachers  to  develop  a  model  for  the  dissemination 
t  '    of  the  material  to  classrooms  across  the  country. 

6. '   MPSP  will  develop  some  materials  designed  to  teach  problem  solving  in 

which  the  hand  calculator  is  used. 

7.  MPSP  will  investigate  the  possibility  of  developing  and  using  real 
applications  of  mathematics. 
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ACTIVITY  PLAN 

1.  Refinement  of  a  general  problem-solving  model. 

2.  Use  and  refinement  of  a  problem  difficulty  categorization  scheme. 

3.  Research-inquiry  based  on  conjectures  from  observations  and  tryout  data. 

4.  Explore  techniques  for  evaluating  children's  problem-solving  performance. 

5.  Develop  fqur  modules  and  subject  them  to  field  tests. 

ca"?ons  o%":St"s.^"''        Investigating  the  use  of  real  appli- 
7.    Conduct  inservice  training  of  teachers  for  field  trial  locations. 

^'    n''-rr°"^^^"^^'"  t°  have  a  broader  input  into  the 

?h?f  expertise  outside  the  project  is  required 

This  includes  an  expanded  use  of  the  advisory  board.  ^quirea. 

^'    artiHo!"  i"^°'""iJtio?  dissemination  for  the  project  through  journal 
articles  and  professional  meetings.  juurnai 

ORGANIZATION  AND  MANAGEMENT  PLAN  - 

Ihl  N^Hnnf^r'^  Problem  Solving  Project  (MPSP)  is  sponsored  jouitly  by 
the  National  Council  of  Teachers  of  Mathematics  and  by  centers  at  the 
.       Mathematics  Education  Development  Center  (MEDC)  at  Indiana  University 

°'  Oakland'LJoolTtOakilnJ'JoJnty. 

While  each  center  will  contribute  to  all  of  the  tasks,  no  one  center  has/ 

s  re1L°ns5b?p'?n^'jr'^^^'^\^^^  °-        ''''''    ^he  MEk  at    nd  ana  Un  sity 
JL  I  5-  1°"^        coordination  of  the  entire  project.    Additiona  Iv 

the  Indiana  Center  is  responsible  for  the  conceptualization  of  the  S^obl^m  • 
solving  model    the  overall  plan  for^and  evaluation  of  materials    and  ?hP 

rlspon's  biTrtr^or^Eh^d-    J'^'^'T^^'y      Northern  lowa'Jent^r'K  s'  imary 
fp.E?nn  .J        I  ^        developing  of  instructional  materials  and  pilot- 
testing  at  the  Malcolm  Price  Laboratory  School.    The  Oakland  Schools  Ppntp'r 

"jSMLANLREI-ATED  PROJECTS: 

]nl  ^''jtlK'  ^^'''V''!;  |]^^c°"sisted  of  considerable  planning  and  explor- 
'''^.'J^^^y^^^''^  produced  drafts  of  three  problem  solving  strategy  modules  ' 
and  fi^ld-tested  two  of  them;  they  have  conducted  several  instruct™na 
train?nn'°;h  ""^l'''''^^'^^  studies,  and  explored  probS  of  I'nse  ?ce 
n^nhiii"^         done  experimentation  with  the  hand  held  calculator 
nLh/;     7-'°^'^"^  ^^^y  ^''^  Prepared  position  papers  on 

problem  solving  and  the  conceptual  model  for  the  project.  ' 
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PERSONNEL: 


Statement  Concerning  Project  Leadership 


-  George  Springer  has  served  as  the  project  director  d"^|"g'  tje  , 
iniH^^tate  of  conceptualization  and  funding.    He  has  left  tha^t  x 
-iSsittin^n  order  tSt^ke  over  active  leadership  of  the  mathe-,- 
matical  probe.  .  .  * 

John  F    LeBlanc  has  been  acting  as  project  director  for  the  prepara- 

.  as  consultant  and  advisor  on  a  one-fourth  time  basis. 

1^  D  \orr    ir   will  now  serve  as  director  of  the  Indiana  Center 

navid  W   Wells  will  now  supplement  his  duties  as  director  of  the 

-.nH  u/iii  hp  responsible  for  the  direction  of  all  act  viiies  or  une 
Northern  low   Cente      He  will  be  responsible  for  joint  decision- 
nrk  nq  wi  h  the  directors  of  the  other  two  centers  ^-^    en"s  of 
poficies  relating,  to  goal  modifications  and  implementation  of  the 
project. 

Ad  vi_soj7_  Board 


Dr.  Robf?rt  Dilworth  ^ 
Mathematician  \ 
California  Institute  of  Technology 

Dr.  James  Gray 
NCTM  Representative 
Texas 

Dr.  John  Kelley 
Mathematician 
University  of  California 
at  Berkeley 


Dr.  Jeremy  Kilpatrick 
Mathemritics  Education 
Univer^sity  of  Georgia 

Dr.  Eugene  flichols 
Mathematics  Education 
Florida  State  University 
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D.  2.  b:  nPSP  (Panel  1):    Project  Director's  Response  to  10  Review 

Questions 

The  Hdthematical  Problem  Solving  Project  (MPSP)  (formerly,  P_roble\ 
Solving  Strategies  and  Applications  in  the  Elementary  School)  is  a  \ 
joint  project  of  the  Mathematics  Education  Development  Center  at 
Ji^h  n?f  /n'l^r'^^^  ^''^  University  of  Northern  Iowa,  and  the  Oakland 
Schoo  s  (Oakland  County, -Michigan).    The  National  Council  of  Teachers 
ot  riathematics  IS  a  co-sponsor.    The  general  mission  of  the  project 
IS  fpcuspd  on  improving  the  problem-solving  performance  of  fourth, 
fifth,  and  sixth  grade  children. 

In  order  to  accomplish  that  nission  the  project  has  agreed  on 'the 
tol lowing  seven  goals. 


1 


To  develop,  field  test  and  evaluate  instru<:tional  materials 
which  are  designed  to  improve  child  problem-solving 
performance; 


2.  To  develop  evaluation  instruments  which  measure  child 
growth  in  the  problem-solving  psocess;  ' 

3.  To  develop  a  conceptual  model  of  child  problem  solving 
which  can  be  translated  into  a  nibdel  for  problem-sol  vino 
instruction;  ,  \ 

4.  To  work  with  teachers  to  develop  a  reasonable  and  ' 
effective  way  to  disseminate  the  ideas  and  materials 
developed  by  the  project; 

5.  To  develop  some  materials  which  are  designed  to  teach 
problem  solving  and  in  which  the  hand  calculator  is  used;  ~ 

6.  To  develop  a  focused  cluster  of  conjectures  concerning 
child  problem  solving  which  can  be  the  basis Vor  onqoina 
research;  '  , 

7.  To  investigate  the  possibility  of  developing  and  using 
real  applications  of  mathematics  with  4th,  5th,  and  6th 
graders. 

The  project  intends  to  produce  and  disseminate  instructional  materials 
evaluation  instruments  and  ideas.    The  hope  is  that  those  will  have  an' 
impact  on  the  mainstream  mathematics  curriculum  materials  and  practices 
in  the  schools.    In  this  sense  project  materials  are  regarded  as  beinq 
prototypical.  >  ^  ^ 

While  each  center  will  contribute 'to  each  of  tht-  qoals,  no  one  center 
has  the  resources  to  accomplish  all  of  the  goals'.    The  MEUC  at  ■ 
Indiana  University  is  responsible  for  thd  coordination  of  the  project 
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Additionally,  the  Indiana  Center  is  responsiWe  for  th^  conceptual- 
ization o    the  problem-solving  modfel ,  the  overall  plan    or  and 
eva    ation  of  materials,  and  Che  research-inquiry  ^^P^^^s  he 
University  of  Northern  Iowa  Center  has  primary  responsib  1 i ty  for 
the  de  e  op?ng  of  instructional  materialB  and  Pi  °t-testing  at  he 
S  lco  m  Price  Laboratory  Schools  The  O^^^^^^Schoo  s  Cente 
orimarv  responsibility  for  the ,x:lassrQiDm  trials  of  the  catena  s 
and    in  conjunction  with  Indiana  University,  for  the  conceptualization 
of  the  d  ssemination  model.    The  National  Council  «  .j^^achers  of 
Mathematics  monitors  the  realistic  involvement  S^^12;:^5.^"^,„,i,,tion 
teachers  in  the  project  and  will  firovide  the  vehicle  for  di sseh.mation. 

The  background  materials  which  follow  are  o^g^^^^^^^^^.^^lJ^J^^'-^^^''' 
9  of  the  10  questions  posed  to  thcj.  review  panel  by  the  National 
•^cience  Foundation. 

Question  1:    Ij_tjieLe_aj]eniLneInee^  ' 

Problem  solving  has  long  been  recognized  by  educators  and  parents  alike 

ai   m  ort  n?    o  1  of^he  elementary  school  mathematics  curriculum. 
Indeed    every  elementary  school  mathematics  textbook  is  full  of 

Ob  enis     SL^^  which  appear      the  mains  ream  xt 

Material  are  mostly  designed  to  develop  skill  with  one  of  the  basic 
■arithmetic  operations.    They  do  not  promote  the  developm^qt  of 
general  skill  and  confidence  with  mathematical  problem  solving. 

The  f^xisteace  of  a  need  is  important,  but  the  timelif^esl  of  that  need 
Is  eq     ly^ortant.    Many  good  ideas  and  worthwhile.projec  ave 
;  cd'or  withered  simply  because  there  were  '"°^^P/^"i;  ^c^ 
the  part  of  school  personnel  during  thej)roject  s    ifetime.    J  pi^oj^" 
on  n-^t  euatical  problem  solving  is  most  timely.    High  among  e 
rec«ndations  of  the  conferees  at  the  Snow,.ass    on  erenc        o  sored 
by  NSF  in  June  1973)  and  the  Basic  Mathematica    Ski  Is  Conference 
(sponsored  by  the  iiational  Institute  of  Education  at  Euclid,  unio  in 
Octobe?  1975)  was  that  an  effort  be  made  to  improve  the  problem- 
so  V  n        formance.of  students.    Further    some  fher  elemen  s  of 
the  school  curriculum,  such  as  science  and  social  ^tu^ie     a  e 

^^^r^Tore^rte^Jln^^^f^rrre  rter^^^^^^^^^^^^^  . 
;  Tofvln  °  "Frrnstarce^onro^tSe  principals  in  Oakland  C-ty  was  ^ 
'  Contacted  to  see  if  he  would  recommend  an  individual 

pro™^  at  the  Oakland  SchooTs  Center.    (Such  s  hoo 

'  admini  trators  and  teachers  are  besieged  on  every  side  by  ^"^^^^J^^uals 
'  .eekimi  to  use  Vhe  schoo-ls  to  promote  a  new  program  of  some  typo. 
'-A      con  ^qu^nce    both  administrators  .-^d  teachers  "^^<^t  "ccessan  y 
'■'tl  ho.iJ^nf    if  not  defensive,  about  bt,oming  involved  in  new  projects.) 
■    /s'1  mt  kt^It^asS  the  appropriate  Pasture  of  reluctance  until 
he  heard  it  was  amathematical  P^^^lem  so  vinq  p  oj  ct     f  en  h 

5r;Srma:;iaUcfc;?Jl^^ 
flooded  such  an  effort. 


A  full  doy  of  workshop  activities  w^s  sponsored  by  the  NPSP  staff  on 
Wednesday,  April  23,  197,5  at  the  annual  NCTM  meetinrj'  in  Denver.  In 
the  evaluation  of  the  workshop  the  pd'-r.icipants  voiced  unrestrained 
enthusiasm  for  such  an  effort  in  problem  solving.    (Appendix  R  of 
Marcfv  1975  proposal) 

The  interest  in  problem  solving  can  also  be  attested  to  by  the 
iiumber  of  workshops  given  over*  to  problem  solving  in  the  regional- 
name-of-site  meetings  of  the  National  Council  of  Teachers  of 
Mathematics  as  well-as  in  meetings  of  state  and  local  mathematics 
associations.  ."Teachers  have  found  that  the  problem-solving  approach 
,in  both  science  and  social  studies  has  considerable  merit.  They 
also  realize  that  problem  solving  in  mathematics  is  important,  but 
their  previous  training  has  not  prepared  them  adequately  to  develop 
children's-abilities  and  performance  as  they  would  like.    A  number 
of  leading  mathematics  educators  have  independently  turned  their 
effofts  toward  studying  ways  of  improving  the  problem-solving 
perfbrmances  of  teachers  and  childre/i.    Consequently,  the  support  of 
mathematics  educators,  teachers  and  administrators,  which  is  the 
key  to  the  success  of  any  project  today,  is  present' for  the  Mathe- 
matical Problem  Solving  Project. 

i 

This  general  interest  in  mathematical  problem  solving  suggests  a 
need  for  tested  materials  and  a  scheme  for  dissemination.'  There 
are  other  closely  related  needs.    There  is  a  need  for  a  conceptual 
model  for  child  problem  solving  which  can  be  translated  into  an 
instructional  model  so  that  educators,  children  and  the  ^blic  can 
understand  the  problem-solving  process  and  its  goals  for  instruction. 
Such  understanding  is  very  important  to  the  success  of  any  innovation 
in  the  schools. 

There  are  currently  no  evaluation  instruments  available  which  can 
evaluate  child  problem-solving  processes  and  identify  strengths  and 
weaknesses.    In  order  for  developers,  teachers,  administrators,  and' 
the  public  to  be  able  to  make  decisions  concerning  problem-solving 
instruction,  such  instruments  are  needed.    Consequently,  the  project 

-is  developing  methods  of  evaluating  the  problem-solving  process,  both 
to  aid  internal  evaluation  and  to  aid  educational  decision:  making 

■concerning  problem-solving  instruction.  " 

There  is  a  scattered  research  literature  concerning  child  problem 
solving.    Much  of  it  consists  of  unrelated  doctoral  studies.  There 
■is  a  need  to  provide  leadershiji  and  focus  to  research  in  problem 
solving.    To  this  end  the  project  is  generating  a  focused  set  of 
conjectures-  amcerning  child  problem  solving.    This  list  is  beina 
generated  directly  out  Of  work  with  children  and  will  be  made 
available  to  the  education  community. 
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There  has  been  a  lonq-standing  concern,  over  the  lack  of  problems 
wMch  have  real-world  relevance,  involve         -jat  o.atics  and  y 
which  are  appropriate  to  elementary  schoo    children.    The  project  is 
investigating  the  potential  for  such  problems. 

The  advent  of  the  hand  calculator  provides  a  useful  tool  in  solving 
ertan  kinds  of  problems.    Since  more  and  more  teac  ers  are  looking 
•for  meaningful  ways  to  integrate  hand  calculators  l^^o  the  ^ 
instruction  the  project  is  investigating  ways  to  use  the  hand 
calcLilator  to  enhance  problem  solving. 

Ques t i  on  2 :    I_s_t her^e^^jnarleJL/^he  1"^^  li'lt.er  i_aj.sj 

The  MPSP  aim  is  not  to  create  a  naw  curriculum.    Instead  the  project 
i    try  ng  to  provide  leadership  in  the  form  of  materials  and  ide  s 

w  rd  more'  effective  instruction  in  a  f,,^??  ^  ^ 

curriculum.    Many  materials  contain  problems,  but  instruction  in 
nrob  em  so  ving  has  not  proved  effective.    Moreover,  ther;;  do  not 
Txist  appropriate  materials  to  teach  thu  mathematical  problem- 
solving  process  to  children. 

Teach..rs  aro  colling  for  materials  which  will  help  thfem  t.oach  problem 
so  V  nn     Tnachers  ^re  also  asking  for  holp  in    indincj  meaningful 
uses  fo    the  hand  calculator.    Even  at  this  early  s^'^J^  in  he 

roiect's  life,  commercial  publishers  have  approached  the  project 
TrectU  aiouJ  the  possibilities  of  publishing  materials  which 
are  developed. 

question  3:    Do  tjie-.e  instruct  i\onaJ_  ma  tor  i  aj  s  j)psscss.  a  >1  car  j.ur^^^^^^ 

■The  proipct  is  based  on  the  assumption  that  P^'^^i^l^"" 
m  0  t  nt  and  valued  process.'    The  process  -s  ^-^^-^^'^^  ^^^^ 
staqps  in  the  following  child-phrased  version  of  the  Uassical 
problem-solving  model  of  George  Polya. 

--  Getting  to  know  the  problem 
--  Deciding  what  to  do 
—  Doing  it 

Thinking  about  what        have  done. 

ThP  project  is  developing  materinls  thnl  w,llM,.tter  equip  a  child 
to  deal  with  each  of  these  stages. 
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Two  appro.ichos  are  beinq  usod.    A  module  like  "Introducing  Istimation" 
IS  (J".,ifjnod  to  develop  skill  with  estir.uion  whiuh  is  a  process  which 
can  be  a  useful  part  of  many  pro^)lcl;^-^()l vinq  sf  rat-rq ips.    The  brooder 
the  child's  "epertoiro  of  sur.h  processes,  the  bett»n'  a  child  should 
be  able  to  deal  with  the  "Deciding  whdt  to  do"  staqe  in  the  model. 
So  in  this  case  materials  are  developed  to  directly  increase 
capability  with  one  stage  of  the  problem-solving  model. 

As  (1  child  cxfieriences  a  sequence  of  such  nodulps,  the.  card  decks 
of  earlier  modules  will- be  mixed  in  with  those  of  liter  modules  so 
that  the  child  will  have  experience  with  integrating  and  choosing 
from  among  various  process.-es. 

There,  is  an  old  adage  that  the  bes-t  way  to  learn  how  to  sol ve "problems 
IS  to  solvi  problems.    The  project  is  testing  the  wisdom  of  this  iidage 
by  developing  carefully  cH^sen  sequences  of  problems  with  accompanying 
hints  and  questions  which  v<ill  enhance  a  child's  experience  with  the 
problems.    The  hints  and  questions  will  be  designed  to  imprcve  a 
child's  proficiency  with  each  of  the  four  stages  of  the  above  model. 
In  addition  to  the  two  approaches  to  problem-solving  instruction 
described  here,  ot-hers  will  be  explored  as  they  se^  desirable. 

It  is  worth  emphasizing  that  the  development  of  problem-solving 
evaluation  instruments  is„neede^  to  support  the  efforts  of  educational 
decision  makers  to  evaluate  instruction  in  problem  solving  as  well  as 
to  supportnhe  project's  developmental  efforts.    These  decision 
makers  need  to  have  the  means  to  evaluate  the  goals  of  any  curriculum 
innovations.    Means  do  not  currently  exist  for  evaluat*tig  problem- 
solving  processes.    Thus,  the  instrument  development  goal  underscores 
the  project  mission  of  enhancing  problem-solving  instruction  in  the' 
mainstream  of  the  educational  curriculum. 

Question  4:    Is  the  content  of  these  instructional  materiaK  scientif- 
i£§LlXjpOiire£t ?  ~  " 

The  materials  are  directed  toward  the  widest  possible  elementary  school 
audifence  in  grades  4,  5,  and  6.    While  the,ir  goal  is  to  enhance 
instruction;in  the  problem-solving  process,  the  problems  use  a  wide 
spectrum  of  appropriate  elementary  school  mathematics  skills  and 
concepts,  thus  reinforcing  other  mathematics  instruction.  The 
scientific  accuracy  of  the  products  is  attested  to  by  the  qualifica- 
tions of  the  r„emDers  of  the  project  policy  board  and  advisory  board 
who  are  listed  below.    The  policy  board  provides  the  ongoing  leader- 
ship of  the  project.    The  advisory  board  met  for  the  tiiird  time  on 
November  17  and  18,  1975.    At  that  meeting  they  unanimously  endorsed 
the  scientific  validity  of  project  activities,  concepts  and  materials 
to  that  date.  /' 
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Police  Board: 

George  Immerzeel 

Donald  R/Kerr,  Jr.  — 


i 


ohn  F.  LeBlanc 


ProfessorW  Mathematics.  Malcolm  Price 
Lab  Schooi.  University  of  Northern  Iowa; 
Board  of  directors,  NCTM 
Associate  Professor  of  Mathematics 
Education,  Indiana  Universjty,  Acting 
Project  CoiOirector 
Professor  6f  Mathematics  Education, 
Iversity;  Project  Oire.ctor, 


George  Springer 
Haynard  Thompson 
David 'w.  Wells 

Advisory  Board: 

Robert  Dilwortti 
James  F..  Gray 

John  L.  Kelley 
Jereny  Kilpatrick 
Eugene  Nichols 


Indiana  Ui 
on  leave    \  . 
Professor  of  Mathematics,  Associate 
for  Research,  Indiana  University 
Chai.wian,  Mathematics  Department, 
Indiana  University 
Supervisor  of  Mathematics,  Oakland 
Schools  (Pontiac,  Mjchjgan);  Acting 
Project  Co-Director 


Dean 


3f  \t 


Professor  of  Mathematics,  California 
Instil tute  of  Technology 
Vice  President,  University  Plannng, 
St.  Mary's  University;  past  board  member, 

"CTM  ^       ^  . 

Chairman,  Mathematics  Department, 
University  of  California  at  Berkeley 
Professor  of  Mathematics  Education, 
University  af  Georgia 
Professor  of  Mathematics  Education, 
Florida  State  University;  Director  of 
the  Project  for  the  Mathematical 
Development  of  Children 


Question  5:  Is 


the.contenlpf_.UTeseJn^aiojLalr^ 


/ 


pdiu-jTi ona  1  I  v  sound ? 


1^^.  "-tT^^Z       '^?i;1erti^^ob:e;::  ions 

\   pilot  tested,  and  revised.    During        .Jl''''  '^;^;"^'rrare  deb?iefed- 

if  the-materials  and  into  possible  improveaents. 
Children  are  different,  -d  children  d„  nave  d.^fficulty^^^^^^^^ 
problcins.    Attempts  have  been  made  to  provide  tor 
and  the  difficulties. 
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Sone  children  have  problems  with  reading.    The  project  has  used  formats 
with  cartoon  and  picture  presentations  which  involve  few  words  as  well 
as  formats  with  a  higher  word  density. 

Many  children  have  problems  with  simultaneous  conditions  on  problems 
and  with  the  use  of  certain  strategies.    These  difficulties  are 
being  taken  into  account  in  problem  selection.    They  are  not",  however^ 
being  avoided.  ^ 

To  promote  ^^tudent  interest  and  involvement,  problems  are  posed  in 
both  real-world  and  ys/Wmsical  settings.    There  are  preliminary 
indications  that  ttiese  efforts  are  successful.    Chi  Idren.  have  been 
reluctant  to  leave  their  problem  solving  to  go  to  recesS.    In  some 
instances,  children  are  carrying  their  problems  home  to  their  parents 
because  of^their  interest--npt  just  to  get  the  answer. 

Question  6:    Are  the  proposed  and  anticipated  outcomes  of  the 

'    in^^-uctlonal  materials  desirable? 

t     '   —  -  . 

The  proposed  .es  of  the  project  are  improved  problem-solving 

confidence  and  skill  of  children  in  grades  4,  5,  and  6.    The  project 
is  generating  ideas  and  prototypical  materials  with  the  expectation 
of  enhancing  problem-solving  instruction  in  the  mainstream  mathematics 
curriculum./ 

> 

There  seems  to  be  1 i ttle' danger  of  unfortunate  side  effects  from  the 
efforts  of  MPSP  as  long  as  the  new  emphasis  on  problem  solving  is  not 
overdone,    t^any  good  ideas  go  bad  because  they  are  overdone.    This,  is 

MPSP  is'not  proposing  a  total  problem-solving  curriculum.    It  is 
rather  proposing  a  more  effective  approach  to  a  well-established 
portion  of  the  curriculum.    Basic  computational  concepts  and  skills 
are  still  and  will  be  an  important  part  of  the  elementary  school 
curriculum. 

Qiiestion  7:    Do_these  instructional  materials  present  implementation 
\  prtffalems  for  the  schools? 

Yer,  the  new  materials  will^present  some  implementation  problems. 
Th^se  problems  should  be  no  greater  than  with  any  other  change  in  the 
cur\ricu1um.    Teachers  will  have  to  become  oriented  to  a  new  point  of 
view  toward  problem  solving.    Last  week  one  of  the  new  Oakland  pilot 
teachers  made  the  following  comment: 

\"This  booklet;  this  instructional  guide,  has  been  very 
valuable  to  me.    I  am  not  math-oriented,  and  I  have 
fOjUnd  that  in  working  with  the  kids,  it  helped  my  way 
df  thinking;  and  I  feel  that  everybody  doesn't  think 
l\ijke  this.    I  teach  computation;  I  have  taught  it  for\ 
a  long  time  and  dp  a  fair  job,  but  it  doesn't  mean  I 
can  think  like  this.    I  think  it  has  been  good  for  me 
as.  a  teacher  to  have  had  this  instruction."  ^ 
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It  is  the  project's  feeling  that  with  limited  experience  with  project 
problems  and  materials  such  a  change  can  be  anticipated,  /his  view 
is  further  borne  out  by  preliminary  testing  (see  Report  of  Teaching  , 
Problem  Sort  Tests  Measuring  Priorities  For  Problem  Solving  And 
Estimation  of  Child  Interest).  ^ 

* 

One  of  the  thrusts  of  the  pilot  work  with  the  teachers  in  the  Oakland 
Schools  is  to  develop  an  efficient  and  effective.procedure  t9  or  ent 
teachers  to  the  materials  and  ideas  of  the  project.    This  task  is 
made  easier  by  the  fact  that  the  materials  mandate  no  particular 
teaching  format.    They  can  be  used  in  a  self-coxitained  classroom 
of  with  teafli  teaching.    Children  can  work  with  them  individually,  in 
4all  groups  or  as  a  whole  class.    The  project      "lifting  data  •  , 
'  cincerning  the  most  effective  formats  for  using  the  materials.  This 
data  will  become  part  of  the  teacher  packet  which  will  accompany  the 
material s. 

no  new,  expensive  materials  or  equipment  will       required  to  usfe 
flPSP  natprials  or  ideas.    While  the  materials  will  present  an  oppor- 
tunity for  the  effective  use       hand  calculators,  they  will  not 
require  *the  use  of  hand  calculators. 

Questions:    A r^  t he^  cp s_t s_f or,  i mpl emen t i na_ Ahesj,lnjmK:XLOJLal 
rna^terials  reasonable? 

Continuing  our  discussion  of  cost--in  .the  long  haul  it  is  anticipated 
tha    there  will  be  no  additional  to  schoo    districts  w^  wish 

to  p.'ofit  from  MPSP  development.    It  is  hoped  that  ,'IPSP  ideas  and 
matp.-ials  will  have  had  an  adequate  impact  on  standard  curriculum 
-Materials  to  effect  the  desired  changes.    Three  of  the  members  of 
^he VsP  policy  board  (Imerzeel,  LeBlanc  and  Wei  s)  are  author  of 
;,ajor  elenentai^y  school  text  series.    They  see  this  desired  , .pact 
as  a  realistic  goal.    It  is,  of  course,  a  goal  that  will  only  bo 
rea?hod  aftor  extensive  evaluation  of  MPSP  n-atenals  and  uleas  by 
the'oducational  community.    The  National  Council  o^^^f  ^^^^'^^f .  ^ 
Mathematics  has  asserted  its  desire  to  be  -^"/"'P"^^'?"^/;^,^  '  ^  f 
this  evaluation.    The  yearly  NCTM  "^''^^^of '"^^ ^e  n-eeting     h.j  out 
the  country  provide  national  gathering  places  for  educational  loaders 
at  all  leve>s. 

Tnero  will  be  soliie  cost  to  those  pioneering  school  districts  who 
want  to  take  part  in  the  initial  pilot  Lestinq  f d  ^va i^^^.on  of 
HPSP  ido.s  and  materf.ls.    This  cost\will  larqel/  be  ,n  t.ho*o,n,  of 
rPlease/ teacher  time  amJ^poss ibl e  teacher  and  admmstranvu  travM 


Question  9:     Is  tho  nic^ncigOTGnt/orcjani  zntum  j>  i 


,vi(y]Li(ilo  for 


producincj'  'these  .in^jructional  niatena  I  s  . 


lur.  ,,lriiniM,ration  of  the  project  is  bein-i  acco:^,^  is  hod  at  i.ir.i,  al  cost, 
riu"  ',,-rvu..-s  of  the  si/,-nan  policy  bo.u-fl  are  .iv-nlMbln        ^  yvA. 
of'l-l/3  FT!      This  anount  includes  the  project  diroc-tor  -m\  Ji^ 
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'  ..ectors  of  each  of  the  thre?  centers-all  of  whom  are  taking  an 
t'ill''^^     .'1  development  a^'well  as  administration.   vUncertainties  " 
with  respect  to  NSF; funding  commitments  have  had  a  negative  impact 
on  staffing  and  efficiency  in  some  cases.    It  was,  howpver,  the 
general  feeling  at  the  November  17  and  18  meeting  of  the  project 
policy  and  advisory  boards  that  the  project  is  functioning  cohesively 
and  effectively.  ,  • 

Internal  evahiation  is  a  major  thrust  ,f  the  pro>ct.    Oakland  '  hools 
children  are  being  tested  on  a  prete-c,  posttest  basis,  by  a  battery 
of  tests-some  project  developed,  some  nationally  nornied.  Each 
module..trial  is  accompanied  by  formal  :esting  and  observation  along 
with  intensive  teacher  debriefing.    Additionally,  NCTM  provides 
internal  monitoring  of  the  project's  meaningful  and  effective 
involvement  of  children  and  teachers  in  the  development. 

External  monitoring  is  provided  by  the  MPSP  advisory  board  and  by.^  * 
the  project  manager  Dr.  Joseph  Payne  at  NSF.    In  addition,  NSF 
funded  an  external  evaluation  of  the  project  during  its  first  year 
Ihis  evaluation  was  conducted  by  Dr.  Francis  X.  Archambault  (see 
Final  Report:    A  Formative  Evaluation  of  the  Mathematical  Problem 
Solving  Project,  May  1975).    This  evaluation  suggested  several 
changes  in  the  project,  particul^arly  with  respect  to  the  administra- 
tive structure.    It  is  important  to  note  that  most  of  these  changes 
were  effected  and  have  proved  to  be  effective. 

Finally    with  respect  to  keeping  NSF  informed.    We  have  communicated 
with  NSF  in  several  ways,  including  proposals,  evaluation  reports, 
phone  conversations,  and  NSF  site  visits  and  attendance  at  advisory 
board  meetings.    We  have  been  and  are  open  to  greater  cornnunicatior, 
and  will  make  every  effort  to  increase  that  communication. 
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D.  2.  c:  MPSP  (Panel  1):    Panel  Responses  to  9  Review  Questions 

MATHEMATICAL  PROBLEM  SOLVING  PROJECT 

This  review  of  MPSP,  the  general  mission  of  which  is  "to  improve  the 
problL-so?v?ng  performance  of  fourth,  fifth  and  sixth  grade  children, 
is  based  on  information  from  the  following  sources: 

1.  the  original  project  proposal,  : 

2.  the  continuation  proposal, 

3.  project  materials,  papers  and  information  supplied  by  th^ 
project  directors, 

4.  the 'report  of  an  external  evaluator, 

5.  discussion  with  the  project  manager. 

The  panel  obtained  a  general ''impression  which  pervades  and  affects 
resDonses  to  all  the  questions  to  which  it  addressed  itself.    We  wish 
0  emp  a  i  e  t  at  we  find  this  project  in  a  very  early  stage  of  develop- 
mLr  r<;i-;,np  th^it  is  Still  largely  exp  oratiop.  Throughout  even  the 
To    'rece  t'mat  r  a    ,        has  L'impfession  of  promise  .nd  intention  > 
and  a  continuing  .earch  for  clear-cut^ directions.  , The  concree  prod  cts 
and  results  and  tangible  evidence  of  progress  toward  stated  goals  are 
limited     The  project  is  in  its  second  year         be  ieve  1    1     a  id  to 
raise  the  question  of  what  is  a  reasonable  length  of  time  lo  allot  to 
initial  exploratory  phases. 

Question  1:  I^_therj_a_i^^^ 

The  need  for  these  materials  as  assessed  by  the  MPSP  tends  to  be  based 
"tus?ons  reached  at  conferences  held  the  last  few  years  in  sue 

places  as  Snowmass  (Colorado)  and  Orono  (f^^^"^)',      f.J^^^S"'  t'ted  in 
assumptions  a-e  made  about  the  need  as  seen  by .educators.    As  stated 
the  original  grant  proposal,  "teachers  and  administrators  alike  are 
w  ll?^g'to  accept  a  curriculum  that  would  ^-"P^^^^l^^.P/.f  ^^^^  ^,^^"9 
and  applications."    A  further  statement.concudes,    the  current 
intellectual  climate  is  right  for  a  move  in  this  direction. 

With  regard  to  research,  the  original  grant  proposal  states  that^there 
ir^QPneKal  consensus"  that  school  mathematics  programs  do  not  develop 
"roble'^lving  processes  in  children  and  that  there  is  a  need  for 
basic  research  in  problem-solving. 

The  need  for  this  project  seems  to  be  ^a^ed  niore  on  general  f^^^  and 
observations  than  on  any  formalized  approach  to  needs  asse  sment. 
Organizing  a  conference  to  generate  a  need  and  making  conclusions  based 
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on  impressions  from  a  selected  segment  of  the  population  might  well  be 
chajlenged.    However,  it  is  true-  that  there  do  not  seem  to  be  many 
suitable  materials  for  use  by  the  schools  that  stress  the  strategies 
of  problem  solving  for  elementary  school  children. 
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Question  2:    js_there  a  market  for  these  instructional  materials? 

The  need  for  gopd  instructional  materials  focused  on  mathematical  problem 
solving  appears  to  be  great.    Except  for  some  attention  in  textbooks, 
the  techniques  of  problem  solving  receive  little  attention. 

Whether  or  not  there  is  "room"  for  inclusion  of  the  MPSP  materials  in  ' 
the  curriculum  depends  entirely  on  the  priorities  of  the  school  staff. 
How  the  classroom  teacher  values  tha  proposed  instructional  method  or 
material  is  0/  prime  importance.    If  the  program  is  felt  to  be 
significant  -to  the  educational  growth  of  children,  teachers  will  most 
likely  find  "room"  for  it. 

/ 

As  far  as  dissemination  is  concerned",  there  does  not  seem  to  be  any 
specific  plan  other  than  to  use  the  support  and  services  of  the  National 
Council  of  Teachers  of  Mathematics.    However,  various  authors  and  staff 
members  have  discussed  problem  solving  ideas  and  plans  at  a  number  of  ' 
conferences  and  meetings  held  across  the  country. 

One  mtist  realize  that  many .  teachers  and  other  educators  will  be  "missed" 
If  plans  for  dissemination  are  restricted  to  professional  organizations 
and  casual  meetings.    A  good  market  means  not  only  a  good  product,  but 
also  high  visibility  to  insure  wide  dissemination. 

IL?.^  I^inal  product  follows  the  intent  of  the  project  and  meets  th? 
goals  as  stated  in  the  original  and  continuing  grant  proposals,  there 
in  strong  reason  to  believe  that  many  schools  would  be  anxious  to  uie 
the  materials.    There  seems  to  be  little  disagreement  over  the  fact 
schoof  levei^  ^  ^""^^^  "^^'^        ^^'^  ^^^^  °^  material  at  the  elementary 

Question  3:    Dojt.heseJnstructional  materials  possess  a  clear  purpose 
an^.  rationale?  '  —  

The  general  mission  of  the  MPSP  is  to  improve  problem  solving  performance 
of  fourth,  fifth  and  sixth  grade  children.    Background  material  for  the 
project  states  seven  ^oals  invq^lving  the  development,  testing,  evaluation 
and  dissemination  of  materials ; "the  development  of  conjectures,  a 
conceptual  model  and  evaluation  instruments  related  to  childrens'  growth 
in  problem-solving  ability;  and  the  investigation  of  the  possibility  of 
developing  and  using  real  applications  of  mathematics. 

As  overall  goals,  the  intent  is  clear  enough.    But  there  are  two  major' 
difficulties  in  assessing  the  clarity  of  purpose  as  reflected  in  project 
outcomes  to  date  and  the  supporting  rationale  for  existing  materials. 
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First    the  expression  of  goals  together  with  the  limited  quantity  of 
completed  materials  indicates  a  very  early  developmental  stage: 
exploration,  investigation  of  possibilities,  conjecture  ^nd  search. 
Throughout  tho  prnpn^al  for  continuation  there  is  more_±jer\se_ol 
BromseThTln  tent  ion  than  evidence  of  progress.    One  domiaant 
TipressTdrTis  that  the  project  is  still  searching  for  clear-cut 
directions.    A  positive  aspect  of  this  impression  is  what  seems  to 
be  a  recognition  of  the  need  for  careful  research.    On  the  other 
hand,  the  range  of  possible  alternatives  in  attacking  a  mission  of 
this  magnitude  is  enormous  and  the  need  for  a  limited  focus  and  system- 
atic  selection  of  specific  sub-goals  is  acute. 

A  related  issue  is  that  of  the  sequence  of  accomplishing  the  stated 
goals     For  example,  it  would  seem  that  the  development  of  a  cluster 
of  conjectures"  concerning  childrens'  problem  solving  might  have 
preceded  the 'development  of  a  conceptual  model  of  problem  solving  and 
might  reasonably  have  been  expected  as  an  outcome  of  the  first  veaiy 
of  the  project.    Yet  the  two  appear  to  be  parallel  goals  in  plans  t»r  > 
the  immediate  future.  / 

In  general;  we  feel  that  the  project  should  spell^out  more  clearl>^^_^ 
the  relationship  among  components.    The  seven  goals  are  surely  iiot 
independent.    What  is  their  interrelationship?    For  example,  there  is 
needed  a  more  detailed  description  of 'how  a  conceplTOal  model  might 
generate  instructional  materials.    In  fact,  we  find  in  general  a 
lack  of  specificity  in  indications  of  what  criteria  are  used  to  select 
content  and  problems.  ^ 

A  second  major  difficulty  ir»  assessing  the  clarity  of  purpose  centers 
around  the  failure  to  define  more  clearly  what  is  meant  by  problem 
solving."    It  is  not  clear  how  "success"  or  "growth"  in  problem  solving 
ability  will  be  recognized  or  measured  without  a  more  specific 
definition  of  the  term  "problem  solving."    Again,  one  assumes  that 
definition  and  specification  of  particular  strategies  or  steps  in 
problem  solving  will  be  forthcoming  in  t^ie  conceptual  model  to  be 
developed.    In  the  meantime,  a  clear  rationale  for  the  particular 
selection  of  tasks  and  problems  represented  in  the  existing  materials 
is  impossible  to  ascertain. 

•A  more  detailed  rationale  for  the  selection  of  tasks  and  activities  from 
theranqe  of  possible  alternatives  is  needed.    What  criteria  were  used 
in  the  choice  of  problems  in  present  materials?    A  firmer  conceptual 
foundation  for  the  generation  of  the  specific  strategies  encouraged 
in  the  problems  would  make  development  of  materials  appear  less  random. 
For  example,  why  estimation?    Where  does  it  fit  in  the  overall  picture 
of  strategies  or  approaches?   What  is  the  relationship  between  guessing 
and  e  tim  tion  and  exact  answers?    Does  the  project  assume  that  there 
is  one  best  strategy  for  all  children  in  the  solution  of  a  given  problem? 
f  not    do  the  stated  purposes  provide  for  multiple  approaches,  optimal 
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approaches,  variations  in  preference  and  learning  style?    Do  concerns 
such  as  transfer  to  new  and  "real-life"  situations  (always  assumed  in 
problem  solving  instruction),  entail  any  special  set  of  criteria  for 
problem  selection? 

Sicn  [^.1?^  ^°        question  of  clear  rational e' is  the  extent  to  which 
MPSP  builds  upon  previous  research.    In  the  background  material  there 
■IS  the  suggestion  that  research ' 1 i terature  bearing  upon  the  project's 
general  mission  is  scarce  or  nearly   nonexistent.    Yet  there  is  a  long 
history  of  psychological  literature  on  problem  solving.    A  legitimate 
question,  unanswered  by  project  materials,  is  the  extent  to  which  this 
literature  is  or  is  not  appropriate  to  the  rationale  for  project 
development.    Has  it  been  systematvcally  explored?    For  example,  how 
do  project  materials  take  into  account  some  well  researched  barriers 
to  effectivej)roblem  solving,  such  as  functional  fixedness,  psycho- 
logical set,  etc.? 

In  general,  we  find  little  indication  that  project  developers  have 
inmersed  themselves  in  the  research  literature  that  might  bear  in  some 
respect  upon  their  mission. 

One  of  the  impressive  positive  features  of  the  project  is  its  study  of 
small  group  or  team  problem  solving.    The  stated  goals,  purposes  and 
rationale  might  well  clarify  in  greater  detail  the  role,  strategies 
and  anticipated  outcomes  specific  to  the  context,  in  contrast  to 
individual" approaches. 

Question  4:    js_tiie_cpntent  p_f,_these  i nstructional  materials  scipntif- 
ically  correct?  ~.  ~"  

In  a  narrow  and  simplistic  sense,  one  could  interpret  this  question  as 
asking:    Is  the  mathematics  used  or  developed  accurate  and  free  from 
error?    The  direct  answer  is  "yes."    But  in  a  broader  sense,  the 
selection  of  content  for  problems,  for  modules,  etc.,  inevitably 
involves  assumptions,  beliefs,  predictions  about  the  direction  of 
mathematical  development  and  applications  in  general  and  depends  ^pon 
broad,  long-term  goals  fof  mathematics  education.    In  the,  first  sense 
the  answer  the  project  gives,  i.e.,  the  credentials  of  Advisory  and  ' 
Policy  Boards  speak  for  the  validity  of  content,  might  be,  satisfactory. 
But  such  a  response  is  certainly  inadequate  from  the  standpoint  of  the 
broader  interpretation  of  the  question.    If  "correct"  can  be  interpreted 
as  meaning  more  than  narrow  "accuracy,"  then  selection  of  content  and 
exclusion  of  other  content  is  value-laden  and  there  is  by  no  means  una- 
nimity of  opinion  in  professional  mathematics  or  malJhematics  education 
as  to  selection  or  emphasis  on  particular  content.    Thus  this  question 
may  need  to  be  addressed  more  seriously  by  project  leaders  as  the 
rationale  for  particular  content  inclusion. 
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For  examDle    it  may  be  that  what  doesn't  appear  in  materials  is  as 
imoortant  to  consider  as  what  does.  When  mathematics  is  seen  a  an 
Zlication  for  Veal -life"  problems  or  as  evolving  out  of  prob  em 
situlttons  at  this "evel,  there  are  particular  areas  of  mathematics 
Iteive  considerable  treatment  (e.g.  -asurement.  QjaP 
cf;»H^Hr<;    etc  )  while  Others  may  rarely  be  utilized.  Furthermore, 
h'  he  San  er  that  the  mathematics  ^PP-^Z-^ren'm^rr  a 

a  sense  of  structure  and  systematization  and  ^"^^y.    When  materials 
are  designed  as  supplementary,  theyneed  "°t"rry  the  full  burden  of 
systematic  content  development  but  it  ^^P'-^'^^^Jly  ^^it^nate  to  ask  ^ 
nmterials  developers  to  address  the  Question  of         portion  of  the 
regular  curriculum  objectives  is    being  met  and  in         apeci^c  ways 
do  project  materials  integrate  with,  complement  or  assume  as  pre 
requisite  th,e  existing  mathematics  P'-og^'^f  °      ^.^^.f '  J 
is  inefficient  at  best  to  carry  on  project  activ  t  es  ^^^^ 
independent  of  and  in  addition  to  regular  mathematics  curricula,  ine 
relationship  needs  to  be  clarified  as  a  guide  to  schools  which  want 
to  use  project  material s , and  ideas.  ^  A 

While  materials  already  developed  are  "mathematically  accurX 
tn  stress  a  continuing  need  for  monitoring  of  all  printed  '"J^eriais  oy 
n      e  t    n  the  subject  matter.    We  note  that  two  '^embers  jf  the  staff 
^  at  tte  Indiana  site  will  be  performing  this  functio".    How^  ,  a 
project  cannot  completely  monitor,  in  terms  of  ""f  "^/'''/K^her  and 
actually  happens  day-to-day  in  classrooms.    The  role  of  the  Apacher  and 
the  level  of  the  teacher's  understanding  of  the  subject  are  eS^peciaiiy 

nifrdnt  in  progran.s  that  are  flexible        ^"^^^'-tfan'  j^cts 
approaches  to  solving  problems.    It  would  be  ^  eful  if  all_P^0J^ts 
of  this  type  provided  their  considered  opinions  of  the  educatiottjj 
b  c     oundthSt. their  programs  assume  or  ''^^^j^^^  ,      qu^  ^nce  t 
we  believe  that' curriculum  projects  ^^'^^^^^^^^ 
teacher  education  at  pre-service  as  well  as  in-service  leveis. 

Question  5:    Is  the_cj)ntent_ pXtheseJns^^^^ 

^i!liLaLy°L"-al"'y  sound?  ^  ' 

So„,e  issues  of  educationaj  --t"!hL:"ie1eraiL":'te  ^I^A^Tl^- 

has  seriously  and  systematically  come  to  grips  with  those  issues. 
fxam"ples  of  positive  educational  direction  taken  by  MPSP  are  the  study 


That  is, 
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rSnn  r        •  V'"'"^^  '"^''^  °^  considerable,  well-publicized 

n^nil  ?  1^°.^^^         °^  calculators  in  the  schools.    To  what  extent  are 
project  leaders  prepared  to  provide  public  information  and  education 
concerning  the  role  of.  calculators?    To  what  extent  should  such  oJoiects 
be  expected  to  justify  calculator  use  and  answer  leg    ?mate  concerns 

brrcSa°pi;.^^v?gr;;A\pi^^^^^  °^         -  ^^^^^^ 

mpthnHc""'^.'"^'?      the  seemingly  exclusive  reliance  on  paper-and-pencil 

soe  k  to  rhrnn^J^M"''^?"'^'"^'^''^'^^-  informaE?Sn  s  S  Id 

speak  to  the  possible  role. of  manipulative  materials  and  the  relatinn 
ship  of  such  materials  to  their  modules  and  card  decks     We  also 
ques  ion  the  quality  of ^the  card  deck  materials  and  f   d  many  o?  the 

.  ?h'^    m?ah?"r3^"'f^'';  J^''  '^"^  ^'^^y  ''P^'^^'  to  a  seJ  of  problems 
th&t  might -be  developed  by  individual  school  districts  on  a  local  basU? 

cr   en-noJ'^pS;-"'  '''V  '''''''''      discern'a  consts    n"t\eT  f 
cognulJe  ?eve?s?      '  °'  '  '''''  relationship  to  differing 

m^Ji-Ilnli""^'"  i'.^^^  readability  of  project  materials.    Prcjject  infor- 
mational material,  does  speak  to  this  issue  but  we  question  whether  the 

^^^^"^t^-        is  insufficiS  to    es    bXv  ' 

es"  ar;\va';iable'°  rtr'''''''         ""^'^  sophisticat'edVeada  n  y 
tests  are  available.    Furthermore,  the  statement  that  because  of  readina  ■ 

e  ?:cial    'cir L'inr  '''''''  '^^^^      ^^""e  and  ' 

or^^PnJoH    ;    Certain  y  reading  is  no  easier  when  the  words  are 

chara    ers    han'ihPn  ''''''^  "^'''^^  °^  "rtoon 

cnaracters  than  when  preseoted  in. traditional  form.    In  ihe  Estimatinn 

booklet,  for  e)^ample.  the  pictures  do  not  carry  any  of  tJTburden  of 
'    "banonn^^°.\r  '.I'        t^^^''°wding  of  printed  Xds  into  caSon 
ba.noons    makes  them  more  difficult  to  read.    Thelreading  level  of 
•    sfnnJn  '        '''^'^''^^  differences  in  reading  abi  ?  J  a?e  issies  of 

significant  concern  in  assessing  educational  soundness  and  deserve  more 

n     at'es     ;r?J  n'o'^^  'IV'''  '1^'°''''  ''''  inf^rmaUon  " 

indicates.    It    s  no  doubt  possible  to  use  cartoons  effectively  so  that 
pictures  actually  communicate.    Present  materials  give  ??ttle  indkaJl 

Another  possible  reason  for  use  of  cartoons  is  one  of  motivation  Have 
project  developers  found  greater  .interest  in  cartoon  fo?mirs    han  standard 
problem  presentation  formats?    Furthermore,  the  pros  and  cons  of  caJ?oon 
use  should  be  considered  in  depth.    Entertainment  val  e  is!  of  co  se 
not  the  overriding  factor  in  instructional  choice.  course, 

ISn.^i'-"^'?"      "jotivation  and  interest  are  pertinent  to  the  issue  of 
educational  soundness.    Project  background  materials  appear  to  make  the 
assumption  that  problems  are  interesting  to  childrert  of  tMs  aqe  u  thev 
are  either  real -world  or  whimsical.    This  assumpt  on  ?s  ate  oVSat 
Has  there  been  or  is  there  planned  an  investigation  of  what  consti?2te 
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individual  .'  regional  and  other  differences. 


variation? 


Fin;,nv   there  are  instances  in  which  we  question  the  interpretation  of 
nrrt  Jiiar  strategies     While  we  concur  that  estimation  is  an  important 
Mn"al"use7al  strategy,  we  believe  the  basic  -^-J.^^.^jf  7"  ,r.ct 
when  children  are  told,  after  making  a  "guess,    ^{j^^f  ^I^^l' 
nuocQ"!    fSPP  card  deck  for  estimation  module.)    Ideas  o.  Quessing, 
SaUg  Ind  living  "correct"  or  acceptable  answers  are  addled  . n 


this  module. 


Questions:  Are_lhe_firo£osed^^ 

instructional  materials  desirable/ 

A  brief  ar-swe^  to  tfiis  question  Is  "f '"it'^te'sSJlly^el^rfbtronls. 
develooment.   The  proposed  outcomes  and  yoals  are  ^ui^eiy  aesiraui 
FeicoSld  quarrel  with  .the  desirability  of  increasing  childrens 
Sabilfti'es  in  salving  problems  ^J,^  ^^f ^^ui  mu  h  more 

irLfif  prrd:rei!-^%;fecirrn  srs:^ 

areas  will  be  considered  under  the  question  on  ^'"Pl«'"^"^^'^°"-_  _ 

>         ^1       •       ^r!^A  frvv*  r^n<:i(^r  attention  to  the  problem  content  \ 

rtrr^spr^o'^biLTn  ;?:r&^^^^^^^^^^^ 

for  a  dress  is  one  which  reinforces  a  sexist  stereoiype.  v 
on  Organized  Lists. ) 

Question?:  Do_^heseJnst^^ 

^  problems  for^e  schools? 

The  strategy  for  implementatvion  and  di^^V5#°^^"yJ""°rmurt  be 
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supplementary  programs  are  often  overshadowed  by  programs  considerPd  ' 

must  be  a  general  ..nentatioS  t^mat  e™  fca  S'sS'lSIS?"'-'/?!:?' 
yrow  ana  aevelop.    Mathematics  must  be  appropriate  for  Iparnorc  At 

it^M4)eweU  to  identify  the  various 
materials  called  for  and  to  have  them  ready  for  use     In  fact  TtP^rho. 
reference  1 .st  ^'dentifying  these  materials  would  be'a  valuable  addition 
to  the  program  allowing  for  easier  and  more  efficient  orga'^Ltfonl 
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ary  require- 
s  must  be 


If  the  program  is  to  intrude  the  use  of  calculators,  budget 

•rakfe\rJrfhnd^L^ra^parir^ 

While  the  MPSP  -terials  are, supplementary  to  a  basi^^^^^^^^ 

therefore,  not  necessarjJx  needed  by  all  s^  tney  ^.^^^.^^ 

and  appropriate  for  J^l- ^Tpp/oprlte  for  some  schools  and 
and  growth.    For  instance,    t  would  °^.^PP;°f'V,. cities  must  also 
for  some  children  to  have  b^l^''^^^      f.-^lf '^'d  interests  exhibited  in 
comfortably  fit  the  wide  range  of  abilities  ana  mteresi.;, 

elementary  schoql  children. 

While  activities  may  ^e  appropriate  to  a  range  o^^^i^iJ-.^.^jJ.iS^efan?' 
they  may  not  necessarily  be  approprute  to  the  ^"tent  or    n   m  ^j^^  ^^^^^ 

the  welfare  0/  the  learner..  I^^Pl^-^f/^J^?"  If  a  primary 

of  stated  goals  may  resul    1 n  a  wa   e  of  t  me  and  talen^^^,  ^^.^P^^ 

goal  i^s  to  add  ingredients  which  win  ^^^^        .  y  g^e  likelv  to 

2se  their  mathematics  with  confidence  in  situations  they  are  , 

encounter  in  their  live^,  there  must  be  ^J^^^^jeater  tress 
menting  a  program  which  f  !:«^^f  JJint  tb  be  dominated  by  "pencil 

ird'oarrxe  ™  I    ^^'X  conttVnd  learning  activities 
rlTe'usrfunr  he  cMIJ^-^^^  -       develops  an  m 

instructional  materials.  j 

Implementation' can  be  slowed  or  comple^^^^^^^  ^^^^ 
to  accept  change.    Can  the  j'Jceptancfof  new  programs  by 

there  is  some  enthusiasm  o;;.^^,^^;^ ^J"  '^f^d  ^w^^  to  modernize  our 
parents  and  the  general  public?   We  -^"f J /^^J  J/'J^t  ^^ly  solicited 

i:pS7,rtlotrt":r;s?nf  r4:rro\5::'Ere^o:iSJreS  i.  t.e  past 

future*  plans  of  MPSP, 


Programs 
the  I 
on  the 
profi 


ft  p^rt'nrto  thrrtivrt^cards  used  in  the  MPSP 

one  issue  that  needs  to  be  raised  -ce-s  strategic  i^ple-^^^^ 

mentation.    This  can  be  a  prob  en,  of  the  gre^^^^^^^^  in,p1ementation 

is  of  the  opinion  that  the  io£al  P^/"/^^''^ 'Hell -defined  structure  for 

of  curriculum  shou  d  be  examined  "f^^J'^^  /g;^^           seem  to  be  most 

Srorta^t'                 Tee^s^rtJin^^rtialTnless  t^ere  is  a  t^  approach 
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rnmir  accomplished  in  terms  of  needed 

2Tn'.,  ^o"™  {-"ents  and  support  must  be  diverse  a/id  continuous  and 
must  not  be  allowed  to  center  on  one  agency  or  one  person  An 

?ns5rr?L'  ^h'r;  9r^noi,!^,  children  a'nd  pa;ents  help  to 

insurethat  change  will  be  both  implemented  and  disseminated     Th  s  U  • 
a  real^challenge  and  one  that  calls  for  the  very  best  effort^  hl  lL 
who  contemplate  change  or  consider  themselves  agents  ofchange'"  ' 

Question  8:    Arejhe  costs  for  implementing  these  instruct inn.l' 
materials  reasonable?^  — ^ 

wou5^Ieem'?edson]hT''5'"°"  °^  ^his  program  on  a  school  district  basis 
wouiQ  seem  reasonable.    However,  it  is  assumed  that  the  durahinfw 
learning  materials  will  improve  to  the  point  whe?e  repla^en   w  11  not 
be  a  prime  consideration.    It  is  feared  that  the  qualityTpresent 
e   m'e'     rv'llofrh  ^"  ^^^'^9^  classroom  o" 

becS'a:%"pS??anr;aao"r.^"'*  consequently,  replacement  needs  would 

In  addition  to  material  needs,  funding  for  in-service  education  ^ 
matter  that  must  i^e  considered  in  overall  cost.    Ihis  is  so  moortant 
JunSinn'J  ''''^V-  ""^^^eration  should  be  given  to    ro    d  ng  Tff  ent 
funding  for.quality  staff  development,  programs:  surncient 

crh?i"i^  it  must  be  recognized  that  there  are  other  ways  in  which  a 
school  district  might  spend  equal  funds  to  accomplish  the  Juroo  e  of 
upgrading  the  matheniatics  program.    While  it  is  not  ouf  purpose  L  ■ 

Ihaf  ll?t  ar^Hi  f  ''r''      PointeS'oSrt     '     g  ams 

tnat  start  at  a  district  level    nvo  vinq  the  enthusia^tir  Qnnnnrf-  nf 

many  are  the  most  likely  to  stand  a  chance  for  sc'  ' 

assimilation  and  implementation  are  concerned.    There  i<;  much  lo  sav 

lev'o?  :?  h  l^af'.H^''\''^P  ^°  curricuium     V  0  I 

leve   with  local  educators  playing  an  active  role  in  the  initiatinn 
development  and  evaluation  of  curriculum  projects.  ^"^^lation. 

Question  9:        tfjejnjna^ement/organizational  plan  adequate  for 
PJ:g,qucing  these  instructional  mater iaTs?  

The  complexity  of  the  project  in  attaining  the  identified  goals  as  well 
as  the  advantages  and  disadvantages  of  the  multi-site  plan  to  accompl  h 
this  undertaking  is  recognized.    There  is  documentation  of  nteraTtio 
efforTnnTh'^^"  between  the  site  personnel,  including  coord l  a  ed 
efforts  on  the  review  of  materials  developed  at  each  site.    The  extent 
of  this  communication  is  unclear.    Also,  the  question  is  raised,  "What 
was  the  response  of  the  project  staff  to  the  recormiendations  made  by 
he  external  evaluation?"    it  seems  that  a  concerted  effort  must  be  ' 
or  aualuS'^nS  IT'^'V.        co^unications  within  and  between  sites 
m':^e^?a^^s^^?4':ha:ge^  tTftllT'  °^  instructional 
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f"r  :   o^ed  problem  solving  capabilities     The  managemen   p  an  . 
dealing  with  the  project  objectives  simultaneously,  raises  conce^^^^ 
with  respect  to  unification  of  development  of  materials,  try-out  of 

m,  rISisions.  th.  instruments  for  ""'/""f    !,  ^„  ^  e 

undpr  which  measurements  of  change  areto  be  made.    Furthermore,  vw 
•:aS:  eS't^o^ranization  plan  should  be  carefully  rev i ewe    in  an  effort 
to  ascertain  whether  or  not  this  project  has  ^^^f^^f .f f .^^'Jt^^es 
desirable  of  the  possible'  alternatives  to  ^ccompl ish  its^pbjectives, 
whether  ;t  is  desirable  to  cor.tinue.operations  from  three  sites  and 
whether  or  not  a  more  systematic  approach  to  the  sequence  of .activities 
in  accompli sh'ing  its  proposed  purpose  is  more  desirable. 

The  PaneT  recommends  that  consideration  be  given  ^^^^//^f  ^^f^ J^f_ft?Sn' 
'  of  the  Advisory  Board  as  well  as  to  a  more  ^ctve. role  of  participation 
by  members  of  the  Board.    AUhoiigh  members  "J^^^^f  ^"'^^.^Jerso^^ 
^pnt  expertise  in  areas  of  the  project  efforts,  a  person  or  persons 
ITfl  soecifc  expertise  in  learning  and  teaching  mathematics. at  the 
u     r'    eme'ta^sc^ool  level  and/or  in  the  Psychology  o  earnin 
would  be  expected  to  enhance  the  contributions  of  the  Advisory  Board. 

It  is  the  understanding  of  the  Review  Panel  that  the  efforts  of  the 
lat  on     Coundfof  Teachers  of  Mathematics  to  mitia  e  a  pro  ec 
problem  solving  culminated  in  the  co-sponsoring  of  ^^^J^^Jl^^.^'^P?"; 
wif-h  inHiAna  University  who  had  similar  interests.    The  continuing  ruie 
0    the  N^tfona?  ^oun  n  of  Teachers  of  Mathematics  in  this  P'-ojec  js 
not  explicit  nor  has  the  Panel  found  documented  commitment.  Clarifica- 
tion  needs  to  be  made  on  these  matters. 
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.    0.  c;  d:    MPSP  (Panel  1):    Individual  Panelists'  Responses  to  10th  ' 

Review  Question:  ,'Wlia-t  are  your  general 
impressions  of  the  curri^^iTTTi^^rr^  

^^^^^^"^^^    Pan"e1  whfchl"?'  ^^^^^^      ^h.  whole 

panel  which  appl les'equal ly  to  all  five  currirula 

reviewed  by  Panel  1.    In  addition,  o  e  plel  st 

0  aif  ?  vf"/"'^''^'?"^  ""^^"^  "^^'^^  apXe  equally 
to  a  '  five  curricula  reviewed  by  fanel  1    and  nnp 

'  ■     cu'Jrkufu^""'^'"''  ^■"'^■'^■'"^^  coLentrc^n'eacS  ' 

Panel  I's  common  response: 

In  addition  t^  expressing  its^o^rttions  on  individual  projects,  the 
panej  wishes  to  express  itself  on  curriculum  projects  in  general 
•The  fo  lowing  paragraphs  describe  issue^^hat  the  pan^  feels 
strongly  about  and  which  we  believe-lhe'NSF  must  ta  J  eHou!ly  in  • 
de:;^opment''''^°"'  '''''''''        Foundation's  suppo/t  of  cirlfcJL 

'  Lbriq  Range  Implementation 

The  Review  Panel  expresses/ a  concern  with  respect  to  all  projects  in 
the  area  of    ong  range  imfyiementation  plans.    Projects  must  make  d^o- 

^"•s;??ct  X  ?n"LJ:"  '''I'''  f '''''''  '^''''^^  ^^'^^  or 

xiistrpcts  to  insure  proper  implementation  and  use.    Lack  of  adeouate 
commi  tment  to  this  issue /in  the  past  has  led  to  m  suse!  mi  sconceD?ion 
and  alquestion^ing  of  the  actual  value  of  the  projecS  itself 

di.^'??c"ts  in'Drov?H,-5o'°r'''°?  '^"^'^  "'^^  school 

mnf-.r  r        Prov  ding  3  systematic  plan  for  implementation  which  is 

Toca?  schooT'         '    I"''  '''''''''  for  botli^he  project  and  the 


Droarfl  ^^J-f^^o.^o^^xJer  the  implications  of  teacher  education 
programs  at  the  university  level  if  the  project  is  someday   to  becom 
s  ?a  eaJ'pmnlnl'n'-'""^'      considered  bv  projects  if  the  tea^Sing 
•  or?he^facr  h^t  th!  ^^^"^  practices  and/Tlight 

5u  a  ioT  r     am        T  '''''''  '''''  ^^-'P^'ents^f  teLher 


Parent  Involvement 

\ 


Ihl  ^hnn^  ^"^^  concern  from  the  h^^inning-- 

the  child.    Therefore,  edui^ation  Qf^hildren  must  be  a  teamwo'rk 
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effort     The  child  cannot  be  the  victim  of  a  tug  of  war  over  who 
knows  best  for  the  duTd:  because  the  res  It  is  ^justration  for 
teacher,  parent  and  child.    Instead  of  the  three  R's,  fhe  three  C  s 
need  to-be  implemented.    There  must  be  communication ,  compromise 
\f  and  genuine  concern  between  home  and -school . 

rents  should  and  must  be  includied  from  the  beginning  when  curriculum 
ma\eriair^devel^.    However,  care  must  be  taken  to  ^-^-jernber 
that  parents  are  for  the  most  part  \ay  people  and  should  not  be  over- 
whelmed with  id^cational  jargon.    Th6ir  contributions  ar^i'"P°''^?"J 
not  only  because  of  their  concern  and  knowledge  about  children,  but 
also  because  they  are  free  of  any  constraints  imposed  by  involvement 
in  the  professional  educational  establishment. 

Child  Development 

It  is  generally  agreed  that  the  most  effective  curriculum  materials 
are  those  which  are  adapted  to  the  developmental  level  of  the 
children  for  whom  they  are  constructed.    This  means  that  in  any  group 
atlempling  to  construct  new  curricula,  there  should  be  one  or  more 
perlons  who  are  solidly  grounded  in  the  field  o^^^ild  developmen  . 
This  was  not  always  the  case  in  the  projects  reviewed  by  the  panel. 
As  a  consequence  avoidable  errors  in  curriculum  construction  were 
madp  and  potential  insights  into  the  worth  of  particular  materials 
were  lost  or  not  fully  appreciated.    NSF  should  seek  to  insure  that 
child  development  skills  and  knowledge  are  represented  in  government- 
supported  curriculum  projects. 

Use  of  Supplementary  Curriculum  Materials 

Each  of  the  curriculum  projects  evaluated  by  Panel  1  is  considered  a 
"suDDlementary"  program  in  the  sense  that  they  do  not  intend  to  replace 
or   S  plant  established  subjects  or  their  entire  arrays  of  curricular  ^ 
goals     For  example,  none  is  the  mathematics  program  or  the  science 
program.  - 

However,  when  these  programs  are  truly  ^"tegrated  with  or  complement 
established  subject  and  skills  areas,  someone  must  con.ront  the 
difficult  problems  of  interrelating  the  components.    Projects,  we 
believe,  have  some  responsibilities  in  seriously  qrappl ing  with 
these  issues  and  providing  guidance  to  schools  that  goes  beyond 
the  narrow  role  of  project  implementation. 

Development  of  process  goals  in  problem  solving  behavior      a  very 
important,  and  long  neglected,  objective  of  evaluation.    However,  other 
mportant  objectives  remain  and  should  not  be  overshadowed.  There 
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are  certain  emphases  in,  say,  mathematical  skills  and  concepts  that 
inevitcTbly  result  when  the  major  focus  is  on  the  application  of  the 
subject  to  "real"  problems.    The  important  role  of  mathematics  and 
scientific  disciplines  as  a  useful  tool  is  stressed.    The  danger 
lies  in  the  possible  neglect  of  other  aspects  of  the  discipline. 
Those  responsible  for  the  curriculum  should  be  certain  that  the 
unitary,  systematic,  structural  nature  of  the  subjects  is  not 
lost  in  the  process.    The  knowledge  and  views  obtained  by  the  child 
should  not  be  of  disciplines  as  fragmentary  bits  and  pieces,  however 
useful. 

We  merely  state  here  that  supplementary  projects  should  not  avoid 
responsibility  for  this  difficult  problem  but  should  seriously 
award  it  continuous  attention. 

The  Role  of  the  Federal  Government  In  Curriculum  Development 

The  Federal  Government  clearly  plays  a  leadership  role  in  curriculum 
development,  but  the  nature  of  that  leadership  needs  to  be  carefully 
considered.    For  example,  is  it  better  to  use  federal  resources 
to  build  programs  at  a  regional  and  national  level  and  then  attempt 
to  disseminate  them  to  local  school  districts?   Or  would  there  be  a 
better  return  by  encouraging  local  school  districts  to  improve  their 
own  programs  through  staff  development  and  local  curriculum  projects 
that  meet  the  needs  of  the  community? 

Teacher  Involvement  / 

The  extent  to  which  teachers  are  involved  in  the  projects  reviewed  ' 
by  the  Panel  varies  greatly.    Since  elementary  school  teachers  are 
^       the  key  to  the  effective-  outcomes  of  all  projects  for  improved 
learning  of  children,  the  Panel  strongly  recommends  that  teacher 
involvement  is  necessary  in  all  stages  of  planning,  development,  and 
implementation  of  the  project  efforts. 

Representation  of  Women  and  Minorities 

Project  leadership  and  staff  should  be  representative  of  a  cross 
section  of  the  educational  community.    Involvement  of  minority  group 
members  and  women  in  the  planning,  development,  implementation  and 
governance  or  advisory  tasks  has  been  missing  in  some  of  these 
projects.    Key  personnel  in  at  least  two  of  the  projects  reviewed 
were  almost  exclusively  white  males, 
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Tn  addition    it  was  also  apparent  that  some  key  personnel  were 
"nvo         "*.ore  than  one   'roject.    This  ^verinvolvement  o  pr^^^^^^^ 
staff  not  only  limits  the  range  of  talents,  abi  ities  and  i"^  ghts 
available  but  also  limits  leadership  of  curriculum  development  to  a 
nroup     The  panel  believes  that  NSF  should  encourage  project 
Sectors  to  h  ve  a  broader  representation  of  minorities   women  and 
key  professionals  on  curriculum  projects  than  is  apparent  in  these 
projects. 

Panelist:    Dr.  James  R.  Okey 

My  only  concern  with  our  review  is  that  we  may  have  been  too  tough 
on  the  projects.    Most  had  modest  budgets  to  carry  out  their  pro- 
posals vet  we  expected  exemplary  and  complete  needs  assessments, 
research  reviews,  research  studies,  development  efforts,  imple- 
TentatiSnlnd  dissemination  plans,  and  readability  stu  ies  to  have 
been  completed  during  the  first  or  second  year  of  the  P[0;^ect  With 
the  limited  resources  available  to  the  projects,  such  thoroughness 
is  impossible. 
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D.  3.  a:    PMDC:    NSF  Descriptive  Information 

PROJECT  TITLE:    Project  for  the  Mathematical  Development  of  Children  (PMDC) 

PROGRAM:    Science  Curriculum  Development 

PROJECT  DIRECTOR:  Dr.  Eugene  D.  Nichols 

INSTITUTION:    Florida  State  University 

DEPARTMENT:    Mathematics  Education 

BUDGET:    Total  Granted:  $815,800 

Dates:     6/1/74  -  Present 
PROGRAM  OBJECTIVE:    Science  Education  Improvement 

PROJECT  OBJECTIVES:    To  gain  new  insights  into  the  ways  in  which  young 

children  (Grades  K-3)  acquire  mathematical  concepts  and  skills. 
It  is  intended  that  these  insights  serve  as  a  potential  basis 
for  future  curriculum  and  instructional  development. 
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PROJECT  SUMMARY 

OBJECTIVES 

Project  Goals.    The  main  emphasis  of  the  Project  is  on  the  investigation 
of  the  ways  in  which  children  succeed  or  fail  to  learn  mathematical  concepts 
ard  skills.    More  specifically,  the  Project  has  the  following  nine  objectives. 

1.  To  develop  interview  techniques  with  individual  children,  which  will 
result  in  insights  into  children's  modes  and  patterns  of  thinking. 

2.  To  work  with  teachers  to  develop  techniques  for  evaluating  individual 
children's  understandings  in  mathematics,  mainly  through  observations 
and  interviews. 

3.  To  develop  and  test  techniques  for  reliably  assessing  the  understandings 
and  skills  children  have  when  entering  the  first  and  second  grades. 

4.  To  study  the  feasibility  of  teaching  children  some  selected  concepts 
and  skills  which  are  not  ordinarily  taught  in  standard  curricula  at 
this  age  level . 

5.  To  study  the  feasibility  of  teaching  the  usual  first  and  second  grade 
level  concepts  and  skills,  but  employing  different  approaches  with  the 
aim  of  achieving  greater  success. 

6.  To  develop  modules,  including  various  aids,  in  pursuit  of  the  above 
five  objectives. 
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7.  To  identify  those  practices  with  which  teachers  succeed;  to  capture, 
refine  and  extend  these  practices  to  other  teachers. 

8.  To  explore  ways  in  which  teachers  can  successfully  learn  to  incorporate 
into  their  daily  practice  the  materials  produced  and  findings  obtained 
in  meeting  objectives  one  through  seven. 

9.  To  develop  techniques  and  procedures  for  evaluating  all  activities 
pursued  in  meeting  objectives  one  through  eight. 

ACTIVITY  PLAN: 

The  PMDC  staff  have  adopted  a  general  plan  of  using  teaching  experiments 
and  interview  techniques  to  explore  a  selected  list  of  conjectures.  The 
FSU  site  will  have  four  principal  i nve'Sti gators ,  each  with  full  time 
responsibility -to  the  prtfject,  plus  the  support  staff  and  facilities  for 
the  headquarters  of  PMDC.    The  studies  to  be  conducted  deal  with  conjectures 
in  four  areas : 

1.  Relation  concepts,  with  particular  emphasis  on  equality 

2.  Numeration— Symbol  izat  ion 

3.  Place  value 

4.  Basic  operations,  with  emphasis  on  addition  and  subtfaction 

These  are  the  same  areas  of  investigation  as  -the  studies  at  the  Georgia  site, 
but  the  plans  are  for  coordinated  and  complementary  studies,  rather  than 
duplication.    The  Georgia  site  will  have  four  Principal  Investigators  each 
devoting  one-third  time  to  PMDC. 

ORGANIZATION  AND  MANAGEMENT: 

General  policy  oversight  for  PMDC  is  vested  in  an  Advisory  Board  the  members 
of  which  are  listed  under  personnel.    The  project  operates  at  two  sites: 
'  Florida  State  University  and  the  University  of  Georgia.    The  Director, 
Dr.  Eugene  Nichols  of  Florida  State  University,  has  overall  management 
responsibility  for  the  project.    Dr.  Tom  Cooney  of  the  University  of  Georgia 
serves  as  Coordinator  at  that  site  and  Dr.  Merlyn  Behr  serves  as  coordinator 
for  investigations  at  the  Tallahassee  site. 

HISTORY  AND  RELATED  PROJECTS: 

PMDC  was  one  of  four  proposals  supported  as  the  result  of  .'Commendations 
made  by  the  Mathematics  Education  Panel  in  January  1974. 

The  project  has  engaged  in  a  series  of  studies  to  investigate  the  way 
children  succeed  or  fail  in  learning  mathematics  concepts  and  skills. 
Interview  techniques  and  exploratory  teaching  experiments  have  been  used  to 
study  children's  patterns  and  modes  of  thinking. 
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During  1974-75,  the  project  had  a  subcontract  of  $75,000  to  the  University 
of  Georgia  and  a  subcontract  of  $14,800  to  Ohio  University  for  support  of 
investigations  at  those  institutions.    In  addition,  work  of  investigators 
at  the  University  of  Texas  was  supported  from  funds  administered  at  Florida 
State  University. 

Due  to  budgetary  and  other  concerns,  the  project  was  consolidated  into  only 
two  sites  for  1975-76.  ^, 

PERSONNEL: 

Florida  State  University.    Dr.  Eugene  D.  Nichols,  Director  and  Principal 
Investigator;  Dr.  Thomas  Denmark,  Associate  Director  and  Principal 
Investigator;  Dr.  Merlyn  Behr,  Site  Coordinator  and  Principal  Investigator- 
Dr.  Cynthia  Clarke,  Principal  Investigator,  and  Mr.  Max  Gerling,  Technical' 
Assistant. 

^n2vl!:iLtXof  Gec^^     Dr.  Thomas  Cooney,  Coordinator  of  Athens  Site; 
Dr.  Larry  Hatfield,  Principal  Investigator;  Dr.  William  McKillip,  Principal 
Investigator;  Dr.  Leslie  Steffe,  Principal  Investigator;  and  Dr.  L.  Ray  Carry, 
Consultant  for  Internal  Evaluation,  University  of  Texas. 

Advisory  Board:    The  current  Advisory  Board  would  continue  in  the  same 
capacity.    The  Board  consists  of  the  following  individuals: 

Dr.  Edward  Begle  Dr.  Gerald  Rising 

Stanford  University  Jniversity  of  Buffalo 

Dr.  Walter  Dick  '  jr.  Charles  Smock 

Florida  State  University  University  of  Georgia 

Mr.  Edgar  Edwards  Dr.  Stephen  Willoughby 

State  Supervisor  New  York  University 


Virginia 
Dr.  John 

Indiana  University 


Dr.  Lauren  Woodby 
Dr.  John  LeBlanc  Michigan  State  University 
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D.3.b:  PMDC  (Panel  1):    Project  Director's  Response  to  10  Review  Questions* 


INTRODUCTION 

A  two-day  conference  supported  financially  by  the  Florida  State  University 
and  held  in  Tallahassee  in  September  1973  was  a  forerunner  o%the  Project  , 
for  the  Mathematical  Development  of  Children  (PMDC  .  Jhe  conference 
was  designed  to  make  an  assessment,  by  knowledgeable  individuals,  of  the 
effect  of  the  past  curriculum  efforts  in  mathematics  education  ?"  the 
teaching  of  mathematics  in  the  elementary  grades  and  interpret  this  effect 
in  terns  of  future  needs.   The  proceedings  of  the  conference  were  Published 
and  the  publication  is  available  from. PMDC.    For  the  contents  and  the 
participants  of  the  conference  see  Enclosure  1  (Table  Jl^^ontents  - 
Proceedings  of  the  Conference  on  the^ Future  of  Mathematical  Education). 

The  participants  in  the  conference,  several  of  whom  had  extensive  experience 
in  curriculum  development,  recognized  that  cwriculum  construction  in 
mathematics  had  traditionally  taken  the  form  of  a  five-step  process: 

1.  Logical  analysis  of  the  subject  matter  to  be  presented, 

2.  Individuals  possessing  the  needed  competencies  are  selected, 

3.  Through  group  interaction,  outlines  are  developed  and  consensus  established, 

4.  Various  individuals  assume  writing  responsibilities  for  portions  of  the 
curricula, 

5.  Drafted  material  is  reviewed  for  completeness,  consistency  and  integrated 
across  different  authors'  portions. 

PMDC  represents  a  departure  from  the  procedure  outlined  above.    Instead  , 
of  the  usual  logical  analysis  of  content  and  sequencing  of  topics,  PMDC  . 
Sas  chosen  to  observe  and^ystematically  study  the  behavior  of  children 
when  exposed  to  mathematical  ideas  in  an  intensive  clinical  manner. 

Following  the  conference, Dr.  Eugene  D.  Nichols,  P'-o^essor  of  Mathematics 
Education  at  Florida  State  University  (now  Director  of  PMDC),  submitted 
a  proposal  to  NSF  for  a  project  which  was  initially  funded  for  a  twelve- 
month period  beginning  in  June  1974. 

The  experience  of  the  last  twenty-five  years  suggests  that  J. "laj^ematics 
curriculum  based  solely  on  the  logical  sequencing  of  the  subject  matter 
present   implementatioi;  difficulties.for  both  teac  ers  and  students 
What  is  needed  is  a  mathematics  curriculum  which  aims  ^t  the  early  grades 
anS  w   ch  pajs   ttention  to  the  ways  in  which  children   earn  -"jj^f^  ..^^ 
and  which  takes  advantage  of  the  natural  ways  children  think  about  mathematics. 


*  NSF  Staff  Note:    Referenced  enclosures  are  not  included  with  this  report. 
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The  efforts  of  the  1950s  and  1960s  were  aimed  at  teaching  children  better!' 


mathematics.    While  this  is  certainly  needed,  one  must  also  consider 
the  question  as  to  what  is  meaningful  for  children.    This  lies  in  the 
realm  of  psychology.    However,  psychology,  including  learning  of  the 
specific  mathematical  concepts  and  skills  which  are  in  the  mainstream 
of  mathematical  training. 


In  the  real  world  of  today's  elementary  school  classroom  with  not  much 
hope  for  drastic  changes  for  the  better  in  the  foreseeable  future,  it 
appears  that  to  build  a  realistic,  yet  sound,  basis  for  the  mathematics 
curncLtlj^m,  children's  m^hematical  thinking  needs  to  be  studied  intensively 
in  their  usual  school  habitat  by  those  who  know  teaching^  learning, 
mathematics,  and  children.    The  methodology  employed  by" the  the  Project 
IS  that  of  videotaping  interviews  ot  individual  children  and  of  teaching 
sessions  with  small  groups  of  children.  .  An  intensive  study  of  this 
videotape  reCord  by  individuals  with  a  variety  of  specialties   leads  to 
the  formulation  of  conjectures  as  to  what  this  thinking  is,  what  mental 
structures  the  child  has  developed,  «nd  how  the  child  uses  these  structures 
when, dealing  with  the  ordinary  concepts  of  arithmetic.    A  deep  analysis  . 
of  this  videotape  record  further  suggests  some  conjectures  about 
possible  sources  of  what  the  adult  views  as  "misconceptions",  about  how 
the  school  environment  (the  teacher  and/or  the  materials)  influences  the 
child's  thinking,  and  about  whether  the  teacher  and/or  the  materials 
fight"  the  child's  natural  thought  processes.    Understanding  these 
processes  and- using  this  knowledge  as  guides  for  curri^lum  modules  will 
lead  to  the  development,  by  others,  of  a  more  effective'and  efficient 
mathematics  curriculum.    ,  — 

In  accordance  with  the  above  aims,  PMDC  activities  are  concentrated  on 
studying  intensively  and  directly  children's  thinking  and  learning 
concerning  the  basic  mathematical  skills  and  concepts,  for  the  present 
in  grades  one  and  two.    These  activities  and  dissemination  efforts  fall 
into  five  categories: 

1.  Clinical  interviews  of  children. 

The  purpose  is  to  understand  how  children  think  and  what  difficulties 
•  they  encounter  in  learning  mathematics  within  the  or'lnary  classroom 
setting. 

2.  Teaching  experiments  and  observational  studies. 

The  purpose  is  to  study  children's  thinking  under  the  influence  of 
carefully  controlled  mathematical  environments. 

3.  Intensive  individual  assessment  Of  mathematical  knowledge  of  entering 
first  and  second  graders. 

The  purpose  is  .to  gather  knowledge  about  what  children  know  and  are 
able  to  do  through  intensive  individual  testing,  which  the  teachers 

ordinarily  don't  do. 

4.  Sharing  of  the  findings  and  knowledge  obtained. by  the  above,  through 
publications,  with  the  profession,  including  curriculum  designers 
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and  textbook  writers. 


The  purpose  is  to-  contribute  toward  building  of  a  more  effective  , 
mathematics  curriculum. 

5.    Participation  in  professional  conferences  which  are  concerned 
'  ,  with'  the  learning  of  mathematics  at  the  early  age.   

The  purpose  is  to  share  and  discuss  the  knowledge  gained-wi^tb-all  who  are 
concerned  with  the  teaching  of  mathematics. 

These  activities  and  products  of  Project  efforts  are  elaborated  upon  in  the 
answers  to  the  nine  questions  in  this  document.   To  ^/"'"P 
errdsnhe  Project  has  brought  together  a  number  of  outstanding  mathematics 
educators  and  researchers,  with  interest  and  the  necessary  expertise, 
initially  plated  at  four  universities  and  presently  concentrated  dt  two 
universities,  the  Florida  State  University  and  the  University  of  Georgia. 

For  factual  information  about  the  Project  and  its  organization,  see 
Enclosure  2  (Newslkters  No.  1  and  No. -2).  J^obtai>!  a  chronological 
view  of  the  activities  of  the  Project,  see  Enclosure  3  {  Chronology  of 
Main  Events").  -  \ 

Answers   to  the  nine  questions 

EXPLANATORY  COMMENTS 

The  Project  for  the  Mathematical  Development  of  Children  is  not  strictly 
„  a  curriculum  development  project.    It  is  a  research/development  project. 
Therefore,  "Instructional  materials"'  will  be  interpreted  to  mean  the 
several  categories  of  products  of  PMPC.   These  consist  of  the  following. 

— 1.    Videotaped  interviews  of  children. 

The  total  of  over  400  hours  olLideotapes  are  now  i"  existence.  They 
are  used  for  several  different  purposes:    analysis  of  children  s  thinking, 
training  of  teachers  in  individualized  testing,  and  communicating  with 
teachers  and  researchers  about  children's  thinking. 

2.    Records  of  observations  of  children  and  teachers. 


used  to  supplement  ttre  videotape  records  in  analyzing 
nitive  behavior,  to  study  teacher's  techniques,  and  to 
ectures. 

3.   Teaching  materials  and  manipulative  aids. 


These  are 
children's  cogn 
formulate  conjectures. 
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4.  Technical  reports  and  other  publications. 

ukn  ^-tC^tj^^  PmosQ  of  communicating  the  ideas  and  results  to  all 

or  using  U  "Mathematics  curriculum,  whether  in  designing,  creating, 

5.  Research  ^ndii^s.  ^ 

r<.nrIl!fc^!S'^"?-??       children's  leaj'ning  of  the  basic  mathematical 
concepts  and  skills   as  they  are  foundin  the  ordinary  mathematics 
curriculum.    The  intended  eventual  use  of  these  findings  is  for 
the  design  of  a  more  effective  and  ejficient  mathematics  curriculum. 

^-    Is  there  a  genuine  need  f6r  these  instructional  materials? 

T"  ■   

The  participants  in  the  September  19>3 '.conference  unanimously  recognized 
a  need  for.  a  Ijore  scientific  approach  to  the  curriculum  construction  than 
ho  ?f  f:    ^^J^®''  understanding  of  children's  thinking  should 

be  part  of  the  guidelines  base  for  curriculum  construction. 

education  and  psychology  have  stated  recently 
that  the  greatest  need  for  the  immediate  future  is  to  investigate  skills 
and  concepts.    Tne  need  to  ask  good, questions  and  to  find  good  answers 
to  these  questions  is  of  extreme  importance  as  a  forerunner  of  any  large 

nn\,-fh-''IJ"^r-?^^^^°??^^^      mathematics.    Such  investigations,  carried 
on  within  the  daily  realities  of  the  classroom  and  by  individuals  who 
know  mathematics  and  i^s  teaching  and  learning  would  provide  a  bridae 
between  the  psychology  of  learning  of  mathematics  and  mathematics  itself. 

The  usual  way  in  which  textbooks  are  written  does  not  provide  for  this  kind 
of  necessary  investigation.    Similarly,  teacher  training  does  not  provide 

th'JS'n?  ^h-f5'''  "l^^  ^K^''"^  °^  the  mathematica^ 

thinking  of  children  that  PMDC  has  set  out  to  obtain. 

W  NSF  panel  which  reviewed  the  origi'nal  proposal  recommended  strongly 
that  the  emphasis  represented  in  PMDC. is  needed. 

T^e  recent  results  of  various  assessments  of  students'  knowledge  of 
mahematics,  including  the  National  Assessment  of  Educational  Progress 
ih  mathematics,  have  established  the  factthati9-,  13-,  17-yearol^s  as 
wen  as  young  adults  have  inadequate  knowledge  of  basic  mathSticsX 
evei,n  of  the  type  of  mathematics  required  for  the  most  elementary  everyday 
decjsion  making  of  a  quantitative  nature.    This  state  of  affairs  suggests 
that  there  is  something  wrong  with  the  teaching  of  mathematics.  ^ 

To  Plunge  into  a  major  development  of  a  new  curriculum  in  a  manner  similar 
to  that  of  the  1950s  and  1960s  would  not  be  appropriate.    Another  major 
curriculum  development  should  be  preceded  by  an  intensive  look  at  the 
ch>ldjen,  beginning  with  their  first  year  in  school,  with  an  intent 
W  understand  better  how  children  le^rn  mathematics  and  to  ass>iss  what 
•It  is  that  is  causing  many  otherwise;  capable  students  to  fail  to  learn 
even  the  rudimentary  aspects  of  mathematics. 
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The  need  for  the  kinds  of  activities  described  1j  JJ]'  docu^en   is  well 
'established  within  the  mathematics         jj^/f  j"   ?       *  i 

',lTri  u7ucl  Tf  =„W  el  n  f  0  't    Mi  ™t£a"«  which  wo,  1  be 
There  1S  a  lacK  ot  gu  ucmmcd  nafuralli/  think  about  and  learn 

'W'^t'Jl  J  nce'oi'"  A^effe      e  cur?       list   ay  attention  to  the 
raJSTn'ihfchlKnSSn  a^Jutre' Sa'tLati cal  co^cepto  and  skills. 

riift Tn^e^sJaist: z'l::^'^^^^  , 

about  that  at  the  present  time.  j 

Question  2:    l<;  there  a  market  for  these  inslirurtional  materials? 

No  mathematics  cdrriculum  based  on  i^ntensive  investigation  of  children's 
fhrnkinn  now  exists     Larqe  numbers  of  capable  children  fail  to 
ear  L^^bas     ^  them  tical  concepts^^^a     children  do  not  learn  / 
UD  tS  their  potential The  teachers,  fhe  curr  culum  designers,  and  the  / 
JLtbo  k  writers., are  asking  questions  as  to  why  so  ^^JV  f^J^  "  / 

Good  answers  to  tt^ese  questions  are  not  available.   Teachers  are  at  a  / 
iSss  tS  know  how  to  instruct  children  with  different  abilities  and  / 
interests.  -  *  / 

Durinq  the  past' and  present  years  the  presentations  of  Project  activitiVs 
to7r?fessional  groups  atu conferences  and  sharing  of  the  conjectures  with 
5ar  ou'   e   o'n   have'clearly  indicated  an  intense  "teres    in  t  e  outcomes 
of  the  Prelect.   The  Project  Newsletters  are  mailed  regularly  to  about 
?!5So  professionals  and  the  mailing  list  is  growing  continually. 

ThP  nature  of  the  Proje-.t  is  such  that  a  successful  pursuit  of  its 
Ibject^Jes  ?hou  d  result  in  considerable  influence  o^.t  e  nature  of 
the  m   hematics  curriculum.    The  Project  has  a  potential  to  Jffec  " 
verv  si anifi cant  ways  the  general  directi9n  in  which  the  mathematics 
pducat  oS  m  qht Uve    One  way  is  to  make  the  findings  of  the  Project 

w  'rt:i^e'wr?;ain  elem'entary  school  teachers  through 
niihiirations     Another  way  is  to  demonstrate  that  children  succeea  wiin 
tSe  irar^ng^ofTathel^atfcs  significantly  better  ,f  the  curricfulum  is  more 
nearly  accorriodated  to  the  children's  thinking. 

For  an  example  of  a  professional  publication  which  interprets ^ 
finHinn^  of  the  Proiect  for  the  teachers,  see  Enclosure  4  I  How 
ilSre   V  L  ^ab-ty  Sentences.''  an  article  submitted  for  I^ub  "tion 
tl  Arithmetic  Teacher,  a  journal  designed  ^^^^^l^;"^"  f J      °  .ners 
teachers  of  mathematics,  mathematics  educators,  and  curriculum  designers. 

.  For  another  example  of  sharing  of  i"/9^ation  with       P^ojession  see 
Fnrlosure  5  ("PMDC  -  Its  Mission  and  its  Functions,    an  article  pumibneu 
rgllemprrarv  Education.  Hall  1975)^  ^or  PMDC  publication  procedures  see 


Enclosure  5a.  j  \ 
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til  ZJlfl  ^f'^Ju      ^^^J"^^  two  composite  videotapes  which  illustrate 
the  variety  of  methods  used  to  achieve  the  objectives  o^the  Project. 
Of  the  nine/long  range  objectives  listed  in  Newsletter  No.  1,  objectives' 
I,  3,  and  5/  are  presently  receiving  the  major  attention.    They  are: 

1.    To  Welop  interview  techniques  with  individual  children,  which  will 
result  ir^^nsights  into  children's  modes  and  patterns  of  thinking. 

tri  lliuTl'^^^T'^  ^u'^  techniques  for  reliably  assessing  the  understanding, 
and  skills  children  have  when  entering  the  first  and  second  grades. 

5.    To  study  the  feasibility  of  teaching  the  usual  first  and  second  grade 
level  concepts  and  skills,  but  employing  different  approaches  with  the  a?m 
of  achieving  greater  success. 

» 

These  objectives  are  recognized  by  teachers  and  mathematics  educators  as 
being  in  the  mainstream  of  the  mathematics  curriculum. 

Questi(^n  3:    Oo_these__-Lnstructional  materials  pos';p<;^  a  clear  Duroose 
and  rationale?  '   ^ — ^ — =• 

Ifhile  PMDC  is  not  strictly  a  curriculum  development  project,  prototypical 
instructional  materials  are  being,  developed  for  specific  purposes.    One  of 
these  purposes  IS  to  test  conjectures  which  were  formed  as  a  result  of  obser- 
vations of  chi  dren  and  teachers  and  of  teaching  experiments.    The  instruc- 
tiona   materials  are  being  tested  in  the  carefully  controlled  teach  ng 
nSH^'^f  '1  Manager  has  a  set  of  all  teaching  materials 

produced  so  far  for  this  purpose.    The  teaching  experiments  are  designed  to 
investigate  several  of  the  80  conjectures  formulated  during  the  "past  Jear  ' 
IJil,  Ti^'S"'^'  presently  under  Investigation  are  perceived  to  be  at  the 
nlt.l     ^  °^  '"ost  basic  mathematical  Concepts  and  skills,  such  as 

Si  Jhp'?  n subtraction.    Enclosure  6  contains  descriit  on 
of  the  following  teaching  experiments. 

1.  Tl  -  Effects  of  the  Multiple  Embodiment  and  Mathematical  Variability 
Principles  on  Second  Graders"  Learning  and  Understanding  of  Two-Digit 
Addition  and  Subtraction.  •  ^ 

This  experiment  deals  with  the  concept  of  place  value  and  its  role  in  the 
development  of  addition  and  subtraction  skills.    Five  experimental  group! 
and  one  control  group  are  under  an  intensive  study  throughout  the  year, 
which  includes  individual  interviews  designed  to  reveal  children's  thinking 
ab?)ut  these  basic  concepts.  tniiiMny 

2.  T3  -  Equality,  Addition  and  Subtraction. 

Interviews  of  children  led  to  a  formulation  of  several  conjectures  con- 
Jhr??w;ii       children's  concept  of  equality.    It  is  hypothesized  that 
mav  J       ^n^'^Sf "V'^u-  operator),  which  children  acquire, 

may  stand  in  the  woy  of  children  comprehending  mathematics  and  may  cause 
.rr.f.hr        ^^ithmetic  skills.    In  this  teaching  experiment,  children 
are  taught  a  more  adequate  concept  of  equality  (as  a  relation).  The 
effects  of  the  possession  of  this  concept  on  children's  understanding  of 
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and  facility  with  mathematical  operatior^  im^e.  investigated. 
3     Readiness  for  Symbol izati on. 

Several  conjectures  deal  with  the  severe  difficulties  some  children 
encounter  when  dealing  with'mathematical  symbols.    S: nee  symbolization 
is  at  the  heart  of  the  ordinary  instruction  in  mathematics,  a  number  of 
Jruc  a   variables    have  been  identified  the  understanding  of  whi^^  may  shed 
a  great  deal  of  light  on/the  difficulties  some  children  have  in  learning 
mathematics. 

4.  Constructing  and  Lejarning  Alternative  Computational  Algorithms. 

M  number  of  conjectures  suggest  that  the  unique  algorithms  ordinarily  imposed 

the  children  may  be  at  variance  with  the  children  s  perception.. 
Inve.-.ting  of  algorithms  by  children  may  provide  them  with  the  insights 
needed  for-the  intelligent  use  of  al-jorithms. 

5.  T4  -  Pictures  and  Mathematical  Sentences:    A  jDroposed  Study  with  First 
Grade  Children.  \  ^  > 

Some  conjectures  suggest  that 

(a)  children  do  not  see  school  mathematics  as  having  much  relationship 
to  the  real  world,  and  .  ^ 

(b)  children  have  problems  with  symbolizing  the  real  world  and  picture 
situations. 

This  study  is  designed  to  answer  some  questions  about  the  relationship 
between  mathematics  and  the  real  world. 

The  Project  Manager  at  NSF  has  a  description  of  the  following  teaching 
experiment. 

Addition,  Subtraction  and  Numeration.  " 

There  are  certain  clusters  of  developmental  ^nd  preTequisite  variable 
which  are  suggested  to  have  a  strong  relationship  to  the  ability  to  learn 
add  tion  and  subtraction  and  to  understand  numeration     Answers  o 
questions  posed  in  this  context  would  suggest  more  effective  ways  of 
sequencing  mathematical  instruction. 

Tp;,china  materials      g.  lesson  plans,  complete  instructional  modules, 
Ind  V  SSal  aidi)  are    roduced  as  the  teaching  experiment^  are  planned  and 
carried  0  t''  For  a  sample  of  teaching  materials,  see  Enclosure  7  (a  sample 
".sin  fSr  il  '-'i,  -  Lesson  2  Two-Digit  Numerals-Enactive  Level,"  and  a 
sample  lesson  for'T3  -  "E-G-l  Introduction  to  Symmetrical  Property  ). 
The  NSF  Project  Manager  has  a  complete  set  of  all  materials. 

Another  oroduct  of  the  Project  is  information  about  the  children's 
CoowleSa"  of  mathematics  at  the  time  they  enter  grades  one  and  two  Jhe 
nuJpose  of  thi.  activity  is  to  assess  and  analyze  what  basic  mathematical 
^Hlls  and  concept^,  children  possess  when  entering  these  grades 
rp;riximater200  first  grade'children  and  160  second  grade  children  were 
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tested  on  a  one-to-one  basis  by  means  of  a\  commercially  available  diagnostic 
^test  and  tests  produced  by  PMDC.    A  complete  profile  of  each  child  is  made 
and  the  information  is  shared  with  the  te^d^ers  of  the  children.    At  the 
.  present  time  a  program  is  being  prepared'for,  a  complete  computer  analysis 
of  the  results.    The  results  and  the  analysi^  will  be  available  to  the 
profession  as  a  technical  publication.    A  series  of  publications  will  be 
prepared  for  the  teachers.    These  will  provid^^  teachers  with  the  kind  of 
insightful  knowledge  about  children's  skills  atad  methods  they  use  in  solving 
mathematical  problems  that  is  not  presently  available. 

For  an  exarrple  of  the  analysis  made  of  each  chifd,  see  Enclosure  8  ("Student 
Profi  e:    PMDC  Grade  One"  and  attached  "Answer  Sheet,"  and  "Student 
Profile:    PMDC  Gr'ade  Two"  and  attached  "Answer  Sheet").  "TTshows  the 
categories  of  concepts  and  skills  which  are:  being^assessed.    The  Answer 
Sheet  shows  not  only  the  precise  answer  the  child  Save  but  also  the  method 
wmch  the  child  used  in  arriving  at  the  ansWer.    Enclosure  9  ("Descriptive 
Statistics  --Grade  1  and  Grade  2;  and  "Summary  -  Selected  Key  Math  Items") 
summarizes  the  data  on  performance  of  first  and  secorjd  graders. 

A  rich  source  of  data,  which  is  being  srfade  'available  to  other  researchers 
are  videotapes  of  children's  interviews.    They  r-veal  Children 's  patterns  of 
thought  about  the  key  mathematical  concepts.    This  kind  of  rich  insight 
cabinet  be  obtained  in  any  other  way.    For  a  partial  listing  of  videotapes 
presently  avai  able  and  subjected  to  thorough  analysis  at  both  sites  see 
'  Enclosure  10  (  Index  of  Videotape  Recordings").    The  NSF, Project  Manager  has 
two  conposite  videotapes  which  illustrate  structured  interviews,  open-ended 
interviews,  individualized  testing,  and  teaching  experiments. 

Question  4:    ls__the  content  of  these  instructional  materials  scientifically 
correct?   ;  ;  ^ 

-The  instructional  materials  produced  for  teaching  experiments  make  use  of 
c'jrrently'Nayailable  findi^igs  of  research.    A  number  of  graduate  students 
in  mathematics  education  are  constantly  involved  in  reviewing  all  research 
literature  that  is  'pertinent  for  a  given  teaching  experiment. 

The  Tiaterials  are  also  examined  by  the  PMDC  Advisory  Board  members,  all 

of  whom  are  recognized  authorities.    There  is  an  interdisciplinary  representation 

on  the  Board,  whicii  includes  mathematics  education,  mathematics,  psychology. 

medi?,  and  evaluation .    The  Project  has  a  permanent  evaluator,  who  possesses 

advanced  training  in  mathematics,  mathematics  education,  and  pedaqogy; 

he  IS  also  a  recognized  expert  in  the  field  of  evaluation.    He  systematically 

examines  all  of  the  products  as  well  as  contributes  his  iudgement  about  the 

sounoness  of  the  Project's  activities.    His  advice  and'critical  appraisal 

are  taken  into, account  in  all  of  the  Project's  activities. 

Interview  techniques  employed  by  the  principal  investigators  make  use 
of  what  IS  known  about  interviewing.    It  must  be  pointed  out,  howpver 
that  no^overall  theory  of  interview  techniques  is  now  in  existence.  Th'^ 
Project  s  experiences  with  interviews  tr'';,,')t  make  a  contribution  to  a 
•  formulation  of  such  a  theory  in  the  future. 
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Question  5:    Is  the  content  of  these  instructional  materials  educationally. 
SQund? 

One  of  the  aims  of  the  Project  is  to  find  out  what  kind  of  mathematics 
teaching  materials  are  "educationally  sound."   Certainly,  the  present 
widespread  failure  of  students  to  learn  basic  mathematics  suggests 
that  the  presently  available  curriculum  is  not  "educationally  ^ 
sound."   To  gain  the  necessary  insights,  it  is  imperative  that  investigators 
work  daily  with  children  and  teachers  in  the  usual  school  habitat.  This 
is  the  method  employed  by  PMDC. 

Value-liden  areas  are  not  involved  in  the  Project  materials.    Since  the' 
major  emphases  are  on  discovering  ways  in  which  teaching  materials  can  be  • 
made  to  correspond  .nore  closely  to  the  children's  ways  of  thinking,  favorabK 
reactions  from  teachers  are  anticipated  and  are  already  forthcoming. 

 .  „.  .  _ ! 

The  learning 'and  teaching  of  mathematTts  are" very  complex.  Every 
attempt  is  made  to  identify  all  pertinent  facts  and  account  for  them  in 
the  reporting  of  results  of  teaching  experiments.   The  evidence 
obtain-d  through  the  teaching  experiments  will  be  "deported  in  an  objective 
manner,  stating  both  the  strengths  and  the  weaknesses  of  the  particular 
approach  to  teaching  mathematics. 
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Question  6:    Are  the  proposed  and  anticipated  outcomes  of  the 
instructional  materials  desirable? 


ERIC 


One  of  the  projected  products  of  the  Project  will  be  a  set  of  guidelines 
and  sample  instructional  materials  developed  in  accordance  with  the 
research  findings.    It  is  anticipated  that  these  will  have  a  profound 
impact  on  authors  of  professional  books  and  textbooks  for  children 
This  should  eventually  lead  to  a  better  curriculum  for  ;ill  children. 
It  IS  the  intent  <-hat  all  who  are  involved  in  -■•-oducing  mathematics 
ma.terials  for  chil  ren  benefit  by  the  findings  and  prototype  materials 
produced  by  the  Project.    These  will  be  in  the  public  domain. 

Project  g^ls  will  not  be  impacted  by  having  or  not  having  any  findings 
related  to  sex,  racial,  ethnic,  orj-eliqious  factors.  Methodological 
workings  of/MDC  do  not  involve  the  above  variables.    The  Project 
carries  on  its  activi,ties  in  a  variety  of  schools,  with  a  spectrum 
of  capabilities. 

It  is  felt  that  the  major  thrust  of  the  Project  is  of  such  crucial 
importance  to  the  teaching  of  mathematics  that  there  should  be  a 
I'^r'nunr  "ational  level  for  the  permanent  existence  of  a  group 

like  PMDC.    This  group  wouiu  continue  to  be  concerned  with  intensive 
clinical  studies  of  children's  thinking  in  the  context  of  the  usual 
sch9pl  instruction  in  mathematics.    The  concern  should  be  with  the 
learning  of  concepts  and  skills  ^ich  are  clearly  in  the  mainstream 
artd  not  with  the  fancy  and  esoteric  parts  of  mathematics. 

OuesL^on  7:  Do_these  instructional  materials  present  implementation 
J      -  problems  for  the  schools?   

'  It  is  not  within  the  objectives  of  PMDC  to  produce  a  complete  set  of 
teaching  materials  for  grades  1  and  2.    Rather  it  is  to  produce  specific 
segments  of  materials  to  respond  to  specific  problems.    Then  these 
exempl^irs  with  their  rationale  will  be  available  to  writers  of  textbooks 
where  their  effect  will  be  felt.    This  two-step  effect  has  a  potential 
of  reaching  more  students  than  would  isolated  publications  of  full 
textual  materials  that  would  not  be  as  broadly  distributed 

The  above  is  also  true  of  the  materials  that  would  apply  to  the 
teacher  training  programs.    In  this  connection,  videotapes  will  also 
make  a  contribution. 

The  above  intent  for  the  use  of  materials  does  not  involve  the  usual 
implementation  problems  as?ociated  with  exporting  a  complete  curriculum. 

Since  the  Project  is  testing  several  alternative  approaches  to  the 
teaching  ofmAthematics,  only  those  that  have  been  demonstrated  to  be 
the  most  Affective  would  be  recommepded  to  the  teachers.    The  basic 
assumptidn  under  which  the  Project  is  operating  is  that,  aiven  a  better 
approach  v>lvkh  more  nearly  fits  the  children's  ways  of  thifrifTng,  more 
chi.dfen  will  succeed  with  learning  mathematics  effectivjTly. 
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Question  8:    iw-Pjh^j^t^  of  implementing  these  instructi.qnal 
materials  reasonable? 

There  are  no  plans  to  produce  complete  instructional  -"aterials  that 
would  compete  with  the  commercially  produced  texts.    The  Prototype 
modules  are  of  the  kind  that  are  in  l^ne  with  the  usually  expected 
costs  of  teaching  materials. 

Question  9:    Is  the  management/organizatioo  plan  ajeguatejgr 
producing  these  instructional  materials? 

From  the  listing  of  individuals  who  P^':^^^:?^^^^ .^'^ .J'^L^^"  ^^urtantial 
it  is  clear  that  individuals  with  pertinent  specia  ities  had  a  substantial 
input  into  the  original  organizati«.nal  plan     Now  the  Mvisory  Board 
has  a  substantial  input  into  the  current  activities  o^^^^he  Project. 
There  is  also  involvement  of  various  consultants  from  different 
specialties    such  as  reading,  psycholinguistics.  interview  techniques. 

etc. 

The  Project  was  subjected  to  a  very  thorough  outside  evaluation  during 
1974-75  with  Dr.  Francis  Archambault  of  Boston  University  serving  as 
director  of  the  evaluation.    In  addition,  the  Project  has  a  "^egular 
inside  evaluator.  Dr.  Ray  Carry  of  the  University  o^T^f^^^.l^r  Carry 
participates  in  all  the  ^taff  and  Advisory  Boa^^p-^eetings  and  reacts 
to  all  phases  of  the  Project's  activities.    The  Project  has  ^  D^^ctor. 
Associate  Director,  and  a  Coordinator  at  each  s^f^    Florida  State 
Uni>rersity  and  University  of  Georgia).    Each  o^^^hese  individuals  is 
a  principal  investigator  carrying  on  major  research  and  teaching 
experiment  activities.    They  work  as  team  members  in  teaching, 
producing  materials,  interviewing,  etc.    No  one  individual  commits 
all  of  his/her  time  to  the  administration  of  the  Project. 

'The  Director  routinely  sends  to  the  NSF  Project  Manager  copies  of  all 
ISrres  on5ence°and  materials..  Thus,  the  P5°if;^,^^"5n3^:i  "J  ^.ued 
inforrred  of  all  ongoing  activities  of  the  P'-oject.    He  is  also  invitea 
to  attend  the  meetings  of  the  Advisory  Board  and  staff. 
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D.  3.  c:    PMDC  (Panel  1):    Panel  Responses  to  9  Review  Questions 

rinH^??^f.^  lH'^^J^'  i"^"       "^^^      "'lic'i  children  (grades 

1  and  2)  acquire  mathematical  concepts  and  skills.    The  major  thrust 
of  the  project  is  to  formulate,  on  the  basis  of  their  investlqation 
cTrVclu  -"atheltics 

^Jience^Foundatln^'f  """H''''  1'^^^""^^°"^  P'"oposed  by  the  National 

^^T^^]^^^^:^;''''        ^^te!  HIT''' 

Question  1:    is  there  a  genuine  need  for  this  investigatinn? 

The  needs  being  addressed  in  this  investigation  of  the  ways  in  which 
children  succeed  or  fail  to  learn  mathematical  concepts  and  kil 
grew  out  of  a  conference  of  mathematics  educators  held  at  Florida 
State  University  in  1973.    There  appears  to  have  been  no  systematic 

?nH?r.f 'n^wi  'l'''^'        ^°        -"^^^^^'^Is  ^vallabTe  to    he  P  nel 
indicate  that  the  lifpratiire  had  been  searched  to  document  needs 

Sv  t  e  nrn    rp-.h'^S'^"?'  "°  documentation  of  needs  was  prov  d  d 
by  the  project,  the  Panel  agrees  that  there  is  a  need  for  a  careful 
thorough  analysis  of  (a)  how  children  think  ibout  mat  .ematics  and  ' 
(bj  effective  teaching  strategies. 

Furthermore,  its^ld  be  noted  that  this  project  has  the  potential 
of  affecting  aj^chi  dren  and  teachers  in  primary  schools.  Because 
of  thib  potential,  it  is  especially  important  that  all  phases  of  this 
fh.'f' J  be  subjected  to  careful  scrutiny  and  reassessment  in  o?der 
that  It  near  its  goals. 

Question  2:    Wo ujdJIiejiiat hematics  education  conniunity  use  the  results 
of _thie  investigation?  ~~    '  

If  the  proj'ect  does  generate  the  results  promised  by  the  goals,  then 
there  exists  an  audience  which  could  use  the  results.    Primary  1  eve? 
tea.chers  are  interested  in  considering  alternative  instructional 
strategies  and  techniques  which  have  proven  effective.  Textbook 
authors  and  publishers,  continually  searching  for  "new"  approaches, 
would  also  consider  them.    However,  care  must  be  taken  as  project 
thP    nLf  l^'^  ^'^'^        presented  in  a  form  which  makes 

the  i-leas  binders tandable.    The  manner  of  presentation  has  already 
led  to  some  questioning  of  the  project  by  teachers  who  have  attended 
Pi-lDC  presentations  at  various  professional  meetings.    Have  teacher 
reactions  been  considered  seriously  by  the  project  staff?  Applica- 
tion of  project  results  can  be  maximized  with  teacher  assent 
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Furthermore,  the  Panel  believes  that  the  project  staff  should 
thL'sTves  be  concerned  about  the  biases  that  seem  to  prevail  in  the 
written  reports;  that  is.  the  apparently  low  ^P^"^^';/,^  ^J-^; 
investigators  of  primary-level  classroom  teachers  wt    regard  to 
their  knowledge  about  teaching  primary- level  '^J'^^^^^^;" ' 
orimarv-level  children  and  about  interpreting  children  s  conwents 
Tb  St  maihematics.    The  written  reports  available  to  t  e   ane  suggest 
that  the  project  staff  did  not  seek  and  did  not  want  the   nput  of 
tetchers    either  in  discussing  goals  and  needs  or  in  participating 
?n  d  scu^siins  ani  analyses  of  videotapes.    The  following  are  quota- 
tion   from  the  PMDC  Staff  Reactions'to  the  Formative  Evaluation 
RepSrt  (3une  1975):    "One  PI  felt  that  a  teacher  with  he^experience 

of  facing  children  daily  could  make  "rtai^V^^^^^^^I^Phrf  Z  to 
tho  PrniPct     Severa-1  Pis  have  negative  feelings  about  this  due  to 
th^r  prfv  o^s  exper  en  e  in  this'area."    (p.  25)  "At  one  time  during 
the  course  of  the  las"!:  Advisory  Board  meeting,  the  director  raised 
the  SSestion  of  whether  there  should  be  an  elementary  teacher  serving 
%Se  Board.°  It  was  pointed  out  at  that  ^in^e  that  perhaps  we  s  o  Id 
recognize  that  the  job  of  the  elementary  ^^chool  teacher   s  to  tearh 
children  ffnd  tliey  should  not  be  expected  to  cjo  beyond  this  function. 
(dd    26-27)  That  the  project  has  begun  to  invite  teachers  (e.g  , 
foSr  1/4-    n,e  teachers  at  the  Georgia  site  this  y^J-:) .^PP^?^^„^° 
a  function  of  external  pressure  to  do  so.     f  P;;^^^  ^^/"^  [^J? 
teachers  become  aware  of  the  negativism  of  the  P^-^f  jj^^jj "^,ted 
their  capabilities,  then  tHe  results  of  l^fce  project  cannot  be  expected 
to  effect  chanqes  in  the  teaching  and  learning  of  mathematics  The 
^anelu^qestSe  project  staff  to  consider  a  more  substantia  involve- 
ment of  pH^iarJ-levirclassroom  teachers  and  parents  in  both  advisory 
and  cooperating  roles. 

Question  3:    Ones  this  investigation  have  a  clear  purpose  and 
rationale? 

The  ,oa,s  of  the  project  are  clearly  stated  in  I'^^^fJ^^.^r'' ' 

owed 
nterests . 

individual  principal  mvea tiyai-ui  ^      ,   '^t  „  anaiw<:i<; 

There  is  1 ittle" structuri ng  that  forces  one  activity  (e.g.,  analysis 
15  videotaped  interviews  to  ascertain  the  status  of  children  s 
;hink?ng)  ^0  preced'e  ^nother  (e.g.,  conducting  related  teaching 
experiments  and  research). 

ThorofnrP    it  is  not  Clear  at  this  point  that  the  goals  of  the  project 
ITu^ZetVl  ;ash?ir:;hich  wil Aave  an  impact  oj.J^e  teac  ing  and 
learning  of  mathematics  at  the  primary  level,.    The  P^^^^^^P^' J"^^'''' 
ft  rs  are  aware  of  the  possible  need  f  .'^^^f  p?'  osed  in 

specificity  and  for  more  coordination  of  efforts  (e.g.,  as-prop^sea  m 
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Archambault  s  report)  and  may  effect  changes  during  the  current  second 
year  of  the  project.    However,  it  is  with  some  concern  that  we  question 
where  the  project  is  indeed  going:    will  any  set  of  usable,  applicable 
results  be  generated? 

Two  questions  which  the  Review  Panel  was  asked  to  consider  concern  the 
assumptions,  values,  and  goals  of  the  project.    Assumptions  made  by 
principal  investigators  about  the  capability  of  primary-level  teachers 
have  already  been  noted  in  the  response  to  the  previous  question. 
Such  an  assumption  might  be  attributed  to  the  fact  that  virtually  all 
of  the  project  staff  are  persons  who  have  a  secondary-school  teaching 
background;  their  lack  of  experience  at  the  primary  level  presumably 
contributes  to  negative  beliefs  about  the  role  which  primary-level 
teachers  could  assume  in  the  project.    Are  secondary  school-oriented 
persons  totally  capable  of  arvalyzing  tbe-tliinking  processes  of  primary- 
level  children  and  of  structuring  materials  and  lessons  for  teaching 
primary- level  children? 

While  there  is  indication  that  the  project  was  designed  to  explore 
how  young  children  think  about  mathematics,  it  is  also  apparent  that 
preconceived  ideas  have  strongly  influenced  the  directions  pursued 
by  individual  investigators.    This  is  evidenced,  for  instance,  in 
the  way  the  videotapes  are  analyzed;  alternative  conjectures  as  to 
why  children  respond  as  they  do  apparently  are  not  considered.  A 
Piagetian  orientation  is  clear  in  the  research  being  conducted  by 
one  investigator;  the  theoretical  basis  for  other  efforts  is  not 
clearly  explicated.    It  would  seem  that  the  existence  of  preconceived 
Ideas  should  be  recognized  and  t_aken  into  account  as  various  activities 
are  pursued.    For  instance,  if  Piagetian  theory  is  incorporated  as  a 
vital  aspect  of  some  studies,  the  relationship  of  Piagetian  theory 
to  other  studies  should  be  considered. 


The  concerns  cited  above  all  relate  to  the  cohesiveness  of  the  project, 
both  as  activities  are  conducted  and  as  implications  for  classroom 
practice  are  considered.    The  relationship  between  the  taped  interviews 
and  the  teaching  experiments  is  unclear:    how  the  topics  for  interviews 
are  decided,  how  the  teaching  experiments  are  coordinated,  how  the 
sequencing  and  structuring  of  the  effort  both  within  and  between 
sites  are  coordinated,  are  points  of  concern.    The  role  of  the  list 
of  conjectures  which  have  been  developed  or  collected  is  also  relevant 
to  this  concern.    It  appears  that,  at  least  in  some  instances,  they 
were  "created  under  pressure  of  time"    (quoted  from  a  staff  meeting 
report)    rather  than  as  natural  and  almost-daily  outcomes  of  the  work 
with  children.    The  list  could  profit  from  synthesis  to  encompass 
related  points,  from  rewriting  for  clarity  (and  the  addition  of 
specifics  about,  for  instance,  characteristics  of  the  children  to 
whom  each  might  apply),  and,  even  more  importantly,  by  deletion  of 
those  conjectures  which  are  not  conjectures  but  rather  facts  to  those 
who  have  taught  at  the  primary  level. 
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Question  4:    Is  the  content  of  the  taped  interviews  and  teaching 
experiments  matheniaticallv  and  psychologically  sound? 

In  the  written  proposals  and  accounts  of  teaching  experiments  and 
research,  the  mathematical  content  appears  sound.    However,  in  the 
presentation  of  materials  in  some  taped  interviews  and  in  some 
parts  of  several  sets  of  materials  for  experiments,  there  is  some 
question  of  appropriateness.    One  concern  is  with  whether  the  use 
of  the  material  is  perceived  by  the  children  as  the  investigator 
intended  it  to  be  perceived.    For  instance,  on  one  tape  a  box  is 
used  to  "hide"  objects  representing  the  missing  addend;  it  appears 
that  children  may  be  focusing  less  on  the  mathematics  than  on  the  • 
hiding  aspect  of  a  game.    A  different  type  of  concern  arises  with, 
for  instance,  a  lesson  in  which  six  embodiments  are  used,  one 
immediately  tollowing  the  other:    are  the  procedures  sufficient  for 
collecting  information  on  what  this  "massive"  bombardment  of  materials 
does  to  children? 

There  appears  to  be  a  need  for  continued  and  increased  interaction 
among  the  principal  investigators  in  critiquing  proposed  activities 
(including  interviews,  lessons,  and  materials)  to  assure  their 
appropriateness  both  psychologically  and  pedagogical ly,  as  well  as 
^  in  relation  to  project  goals  and  objectives. 

The  whole  idea  of  looking  carefully  at  how  children  think  and  of 
trying  to  find  effective  strategies  to  promote  mathematical  under- 
standing is  excellent.    The  rfeed  for  careful,  accurate  interpreta- 
tion of  information  gained  from  the  videotaped  interviews  has  been 
noted     There  is  in  addition  a  need  to  realize  that  the  children 
may  have  difficulty  in  understanding  what  the  interviewer  is 
asking-they  therefore  answer  a  different  question  (sometimes  th|y 
do  this  on  purpose!). 

-«Le  focus  in  each  interview  and  each  lesson  is  on  a  relatively  small 
but  generally  important  aspect  of  the  mathematics  curriculum.  This 
narrowness  of  scope  allows  for  thorough  consideration  ^^l^O"!  several  v 
So™  of  view.    Coordination  of  the  project  effort  could  ^acili  ate\ 
the  interpretation  of  information  about  each  aspect  and  lead  to  the 
develSpSrof  carefully  explicated  ideas  for  classroom  and  curriculum 
implementation. 

Question  5:    Atp  j-hP  procedures  and  content  being  us_ed  in  the  investiga- 
tion educationally  sound? 

The  Review  Panel  questions  the  educational  sound-iess  of  an  investiga- 
t5on  into  the  learning  and  teaching  of  mathematics  at  the  P^^^^y  ^^^^ 
if  orimarv-level  teachers  are  not  cooperatively  involved.  CldSsroom 
,  tea?he7s  are  a  valuable  source  of  data  about  the  teaching  and  learning 
processes  in  mathematics. 
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Little  evidence  IS  available  on  the  ways  in  which  the  project  may 
n?"rM?HJn    ^"^i.^^dual  aptitudes,  backgrounds,  needs,  and  interests 

?fnn^  •        nu-i'^^'"9  "^^^  ^°  P''°^^^^  differentiated  instruc- 

tional strategies .    While  some  conjectures  refer  to  "low"  or  "averaqe" 

u"  !      "°  attention  is  given  to  the  characteristics  of 
individual  children.    One  factor  previously  noted  concerns  the  lack 
n^nJn^f    r?r°V^       "°r'<        the  research  of  those  not  on  the 
^ZdTl     t        °"  '"^V  referred  to  in  "the  documents  reviewed 

there. has  been  previo^  research.    There  is  scanty  reference  to  this 
research;  it  app^aj^Hfo  have  been  considered  most  thoroughly  in  one 
or  two  of  the  reports  on  teaching  experiments.    Research  has  already 
provided  substantial  evidence  on  several  of  the  conjectures  which  ^ 
were  raised.    There  has  been  reseajxh  on.  for  instance,  the  effect 

wfth^  h^n?  ^"^^1:"^^^°"        the  di^culty  of  mathematical  sentences 
with  the  placeholder  in  various  positions. 

Principal  investigators  should  be  aware  of  explorations  which  have 
been  and  are  being  conducted  at  other  centers.    No  reference  was 
found  in  the  document?  reviewed  to  the  extensive  writing  on  inter- 
viewing by  Brownell.  for  instance,  or  to  the  clinical  investigations 
being  conducted  at.  for  instance,  the  University  of  Maryland.  The 
proposal  to  focus  on  the  development  of  a  measurement-based  curriculum 
first  appeared  with  no  comment  that  such  a  curriculum  is  being 
developed  at  the  Wisconsin  R  &  D  Center;  however  the  principal 
investigators  are  now  beginning  to  consider  the  "failures"  of  that 
curriculum.    Hopefully,  they  will  also  consider  its  "Successes." 

Reviewing  the  Vesearch  and  other  literature  should  be  aprime 
requisite  at  th>B  beginning  stages  of  a  project  so  that  it  can  be 
used  to  facilitate  the  wnrk  on  a  project.    The  reflections  and 
knowledge  acquired^v  other  mathematics  educators  could  be  of  aid 
to  this  project.  l 

Question  6:    Are  the/proposed  and  anticipated  outcomes  nf  the  investi- 
gation  ^desirable?  ~  

The  outcomes  of  this  project  are  somewhat  unclear.    While  outcomes 
were  considered  in  the  proposal  and  presumably  stated  in  the  goals 
the  project  staff  wants  to  retain  theflexibility  to  restate 
anticipated  outcomes  as  the  work  progresses  in  various  directions 
As  noted  previously,  the  goals  need  to  be  reconsidered  in  terms  of 
formulating  objectives  which  can  be  attained. 

The  principal  investigators,  in  the  reaction  to  Archambault's  report, 
defend  their  need  to  remain  free  of  the  restriction  of  such  specifica- 
tion.   To  allow  each  person  to  "do  his    own  thing"  and  hope  that 
collectively  a  goal  is  reached  may  not  be  realistic.    TfTe  investigators 
presumably  realize  this,  as  they  take  steps  to  assure  increased 
coordination,  communication,  and  cohesiveness. 
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nuestion  7:    Do  the  proposed  and  anticipated  outcomes  present 
implementation  problems  for  the  schools? 

One  anticipated  outcome   of  the  project  is  the  development  of  models 
to  be  used  in  helping  teachers  to  acquire  interview  techniques.  The 
videotaped  Interviews  and  interview  techniques  could  be  used  by 
teachers  with  little  soecial  training.    If  interviews  are  to  be 
conducted  by  classroom  teachers,  then  teachers  must   find    the  time 
to  do  this. 


Are  the  costs  for  implementing  the  results  of  the 
investigation  reasonable? 


Question  8: 


It  is  not  clear  at  this  stage  what  the  plans  for  implementation  of 
results  or  products  of  the  investigation  will  be.    Therefore,  most 
of  the  s'ibquestions  are  not  applicable.    However,  there  is  one 
concern  about  the  nonfiscal  costs  (e.g.,  psychological/social)  that 
may  be  involved  in  the  teaching  experiments. 

Children  who  are  in  an  experimental  program  may  need  help  in  making 
the  transition  back  to  the  regular  classroom.    This  becomes 
particularly  important  as  the  length  of  time  in  an  experimental 
program  increases.    Has  the  project  staff  made  plans  to  insure  a 
smooth  transition?  '  "       ,  / 

Question  9:    Is  the  management/organization  Plan  adequate  for 
realizing  the  objectives  of  the  investigation? 

Some  concerns  have  been  expressed  by  both  the  present  Revi^ Panel 
and  earlier  reviewers  about  the  management/organization  plan\  One 
concern  has  focused  on  the  need  for  administrators  at  both  project 
sites     This  concern  may.be  met  with  the  decision  to  have  a  site 
director  at  both  locations.    This  plan  can  facilitate  the  coordina- 
tion within  the  project  and  across  the  project  sites. 

Another  concern  is  that  the  project  staff  is  incomplete.    No  primary- 
level  teachers,  no  lay  persons,  and  few  specialists  outside  the  pro- 
ject have  been  given  the  opportunity  to  make  suggestions  or  propose 
alternatives  for  the  project.    Despite  the  fact  that  project  personnel 
state  that  they  have  "the  breadth  and  depth  of  experience  ,,necessary 
^to  meet  all  project  goals;  that  they  feel  that  the  use  of  so-called 
•experts'"  is  implausible;  and  that  they  believe  "it  is  important 
for  us  to  rely  on  our  own  resources,"  we  do  not  concur. 

It  is  not  clear  what  the  role  of  t4i€  internal  evaluator  is.  There 
is  no  evidence  that  the  anticipated  role  of  a  "devil  s  advocate  is 
being  fulfilled. 

We  beli'^ve  1:hat  the  report  by  the  external  evaluator  can  be  of  immense 
help  to  the  project  staff  in  clarifying  and  improving  the  project, 
despite  the  first  reactions  of  the  project  staff  to  this  evaluation. 
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D.  3.  d: 


NS.F  Staff  NotP! 


PMDC  .(Panel  1):  Individual  PanelistsJ  Responses  to  ,inth 
Review  Question:  What  are  your  general 
Impressions  of  the "curriruii.n,?  — 


/ 


n!n^'  \  ?'^J'^i"ed  a  general  response  of  the  whole 
panel  which  applies  equally  to  all  five  curricM. 
ruZf:f.^'  ^'''J-  ^'    ^"  ^^dition    0  e  p 


Pahel  I's  common  response:  | 

iJnof'^'-c?"'^?  expressing  it^  opinions  on  individual  iprojects  the 
panel  wishes  to  express  itself  on  curriculum  projects!  in  general 
The  fo  lowing  paragraphs  describe  issues  that  the  panfe  feels 
fhp?"^H^'K°"^'"^  "^''^       ^'^'^'^        NSF  mus    take    erio    ly  in 
de^elopmeJt"''^""'  "^'^'^'"^        Foundation's  support' of'cJrJlciL 

Long  Rancje  Implementation 

The  Review  Panel  expresses  a -concern  with  respect  to  an  nrnio^f^  ,„ 
luiX  ]Zl  [!rt'"^;™^"i"'°^  P'ans^'l^o'jec^tt'l^ri   ^P  . 

commitment  to  this  issue  in  the  n;«<;t  hie  •  •  adequate 

and  a  questioning  of"lt  ^Jtu'al  5a1u???  'j,t  S?oJe??1is^°""^"™ 

d*i?[ric?s  Tn'lovJjiSn™'"";  ""'3"      «r<'         '""t  school 

widely  used.    This  must  be  considered  by  proiects  if  tho  t^Jh^n! 

0  "fe'^ac7{Sn'ti:  'r  ---^   "cliJistd'  '  t 

education  prog?a„s  '  ""^"'^  recipients  of  tea'cher 

Parent  Involvement 

Ihp  rM?2^  ^jt  5''^        """"^^  ""c^^n  from  the  begin^rinq-/ 

the  £hnd.    Therefore,  education  of  children  mu_st  be  a  teamwoT  ' 
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.ffort.   The  chn.  jan^t  be  the  victi.  of  .  tug  of  w^over  . 
knows  best  for  the  JKTliT  "^JJ^tLS  of  the  three  R's,  the  thr/e  C 
»4^51S•h:^i^pUe^t^5:'^he  rlSt?;^:   linicatlon.  co^pro^se 
and  genuine  concern  between  home  and  school. 

parents  should  and^  ^^i^leJ^^'r^u^t  ^^S^flS^^''^ 
materials  are  developed^   However         jyit  be  ^^^^^^ 

that  parents  a.rj_  for  the  most  P^'^\'^{/^"J.^.u„4.ions  are  important 

:  o"b  JaSir"the;Irr?;ee"o"  ny  constraints  imposed  by  involvement 
in  the  professional  educational  establishment. 

Child  Development 

It  isqenerally  agreed  that'the  most  effective  curriculum  materials 
e  th'ofe  whic'h  a?e  adapted  to  the  fljelopmenta     eve^of    h  ^ 

children  for  whom  they  are  <:°"st^";;^f " , JJl^roSld  be  one  or  more 
attempting  to  construct  new  cu^^\cula.  there  should  pe  ° 

personrwHo  are  solidly  grounded  in  ^^^^.^1^.^°;^'^^;^  by  the  panel. 
?his  was  not  always  t  e  case  in    he  p  oje      re^  P^^^ 

•  S?ld^3rvero;:Jt"s[]Vs^rnr^nS:?edgf ^arf ^^JJefefted  in  government- 
supported  curriculum  projects. 
ikP  of  Suppletjentary  CurricuUjm  Materialj 

'   Each  of  the  clrriculu.  P-Jects  evaluated  J^^^J-^^^i.^-SSrto'reptace, 

"supplementary"  program  flrtirrarravs  of  curricular 

'  rJrC  h^l^^r^^  :itJrti?nrog?r^r  th,  science 
program.    .  ;  . 

believe.  haJe  some  ^esponsibi  ities  in  seno.siy  g  w 
these  issMe^  and  providing  guidance  to  schools  tnar  uu|j 
the  narrow  rjole  of  project  implementation. 

Developmentlof  f o}1«lufu  Howlv^rother 
i:po;rt-o  recl^;L":^:a5^1nd°roSl;'no?  be  overshad..,ed.  There 


O 
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are  certain  emphases  in.  say»  mathematical  skills  and  concepts  that 
Inevitably  result  when  the  major  focus  is  on  the  application  of  the 
subject  to  "real"  problems.    The  important  role  of  mathematics  and 
scientific  disciplines  as  a,  useful  tool  is  stressed.    The  danger 
lies  in  the  possible  neglect  of  other  aspects  of  the  discipline. 
Those  responsible  for  the  curriculum  should  be  certain  that  the 
unitary,  systematic,  sti-uctural  nature  of  the  subjects  is  not 
lost  in  the  process.    The  knowledge  and  views  obtained"h>  the  child 
should  not  be  of  disciplines  as  fragmentary  bits  and  fiilces  however 
useful.  ^  / 

We  merely  state  here  that  supplemeQtary  projects  should  not  avoid 
responsibility  for  th4^difficul t  problem  but  should  seriously 
award  it  continuous  attention.  / 

The  Role  of  ^the  Fiederal  GovernmeU  in  Curriculum  Development 

The  Federal  Government  clearly  plays  a  leadership  role  in  curriculum 
development,  but  the  nature  of  that  leadership  needs  to  be  carefully 
considered.    For  example,  is  it  better  to  use  federal  resources 
to  build  programs  at  a  regiional  and  national  level  and  then  attempt 
to  disseminate  them  to  local  &i;hQQl  districts?   Or  would  there  be  a 
better  return  by'encouraginto  local  school  districts  to  improve  their 
own  programs  through  staff  development  and  local  curriculum  projects 
that  meet  the  needs  of  the  community? 

Teajchfer  Involvement 

Th4  i:<tent  to  which  teachers  are  involved  in  the  projects  reviewed 
by  ye  Panel  varies  greatly.    Since  elementary  school  teachers  are 
theviey  to  the  effective  outcomes  of  all  projects  for  improved 
learrtinc  of  children,  the  Panel  strongly  recommends  that  teacher 
involvement  is  necessary  in  all  stages  of  planning,  development,  and 
implementation  of  the  project  efforts.  / 

Representation  of  Women  and  flinorities  ■ 
/  / 
Pr/oject  leadership  and  staff  should  | be  representativfe  of  a  cross 
section  of  the  educational  community.    Invalvement  of  minority  group 
members  and  women  in  the  planning,  development,  implementation  and 
governance  or  advisory  tasks  has  been  missing  in  some  of  these 
projects.    Key  personnel  in  at  least  two  of  the  projects  reviewed 
were  almost  exclusively  white  males. 
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In  addition,  it  w^salso^parent  that  some  key  personnel  were 
involved  in  more  thafnTne  project.    This*  overinvol vprnetrtsof  project 
staff  not  only  limits  the  range  of  talents,  abilities  and\insights 
available  but  "also  limits' leadershi|!»  of  curriculum  development  to  a 
small  group.    The  panel  believes  that  NSF  should  encourage  project 
directors  to  have  a  broader  representation  of  minorities,  women  and 
key  professionals  on  curriculum  projects  than  is  apparent  in  these  ' 
projects. 

Panelist:    Dr.  Ja-r.es  R.  Okey 

My  only  concern  with  our  review  is  that  we  may  have  been  too  tough 
on  the  projects.    Most  had  modest  budgets  to  carry  out  their  pro- 
posals yet  we  Expected  exemplary  and  complete  needs  assessments, 
research  reviews,  research  studies,  development  efforts,  imple- 
mentation and  dissemination  plans,  and  readabilUy  studies  to 
have  been  completed  during  the  first  or  second  year  of  the  project. 
With  the  limited  resources  available  to  the  projects,  such  thor- 
oughness is  impossible. 
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D.  4.  a:    AP:    NSF  Descriptive  Information 

PROJECT  TITLE:    Elementary  Mathematics  Project:    University  of  Illinois 
Arithmetic  Project  (AP) 

PROGRAM;    Science  Curriculum  Development 

PROJECT  DIRECTOR:    David  Page  (during  active  life  of  project)-  ' 

INSTITIITTON.    PH     C^'-'-e^V^J^'^  DTrector:    Jack  Churchiir' 
INSTITUTION:    Educational  Development  Center 

(formerly  Educational  Services,  Inc.) 
BUDGET:    Total  Granted:  $1,525,210 

^    Dates:    2/15/65  -  Present 
PROGRAM  OBJECTIVE:    Science  Education  Improvement 

PROJECT  OBJECTIVES:    Development  of  a  series  of  courses  in  mathematics 

for  teachers  including  films  of  unrehearsed  class- 
room presentations. 


PROJECT  SUMMARY 


OBJECTIVES: 


inri^ic'f  ^^^"dation  meo  (10/64)  identifies  the  objectives  of  the 
jecL  as  TO  I  lows : 

"The  purpose  of  this  project  is  to  attempt  to  effect  a  major 
change  in  the  way  mathematics  is  "taught  in  the  elementary 
schools  by  producing  a  series  of  four  courses  in  mathematics 
ror  teachers....    The  courses  for  teachers  will  include: 

a)  text  and  problem  sequences,  of  the  sort  intended  for 
use  by  students,  designed  to  introduce  teachers  to 
both  the  mathematical  content  and  the  way  of  present- 
ing It; 

b)  descriptions  of  pitfalls  and  points  likely  to  lead  to 
difficulty  in  the  classroom  (e.g.,  division  by  zero, 
sign  of  product  of  signed  numbers); 

c)  problem  sequences  that  have  proved  effective  in  pre- 
senting various  ideas  to  children  in  grades  kinder- 
garten through  six; 
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d)  motion  pictures  showing  ""/ehearsed  classroom  pre^^^^^^^ 
tions  (some  continuous  i..id  some  edited  to  illustrate 
vi?ious  points)  by  teachers  other  than  Professor  Page 
an5  ?ome  expositions  by  Professor  Page.    The.c  astroom 
films  would  be  accompanied  by  written  sutrmanes  and 
analyses  of  what  occurred. 

ThA  collection  of  written  and  filmed  material  will  be  designed 
15  be  uslble  by  groups  of  teachefs  without  additional  guidance. 
TSe5  w      bl  t'ried  o5t  in  local  >hool  ^^^^ems  and  modi  i  d  on 
the  basis  of  these  trials.    It  is  envisioned  that  teachers  of 
vaHoSs  degrees  of  competency  will  be  able  to  make  "se  of  the 
courses     No  texts  for  elementary  pupils  will  be  developed. 
Sr  'the  co^rsls  will  present  s  range  of  problem  sequences 
suitable  for  use  with  both  existing  and  forthcoming  texts, 
teacher*  win  thus  be  free  to  proceed  at  their  own  pace  in 
introducing  the  problem  sequences  into  their  courses. 

ACTIVITY  PLAN; 

Filming  was  done  in  the  Educational  .  Services  Inc^Oat^^^^^^^^^^ 
Development  Center)  studios,  making  IJ^e  of  specia   techn  qu^^^^^ 
through  considerable  experience  in  educat  onal  ^yj'"?*  1"^/ JaJe^un^^^ 
earlier  experimental  classroom  films  developed  by  ^^9^^"°!^^;^;^.^ 

Parlier  NSF  qrant     The  films  and  accompanying  wril^ten  materials  were 
?;e?d  tesJed  5n'a  variei;  of  teacher  education  worksho>.s  and  courses 
including  NSF  supported  inst,itutes. 

ORGANIZATION  AND  MANAGEMENT  PLAN- 

Thb  nroipct  has  been  under  the  management  of  Educational  Services.  Inc. 

^dTcIuo'na?  Sfvelopment  Center  with  David  ^Jf  J^.^f 
The  work  was  done  under  the  guidance  alnd  with  the  assistance  or  a  sieer 
{Jg  ToJ^iUee  including  prominent  mathematicians,  physical  scientists, 
psychologists,  and  specialists  in  edi^cation. 

UTILIZATION  PLAN:  / 

basts  and  Tave  not  been  released  through  a  co-ercal  publisher. 
HISTORY: 

The  project  supported  through  this  grant  extends  an  earlier  currU 
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NSF  sponsored  summer  institutes.   This  project  was  designed  to  develop 
multi-media  courses  through  which  additional  teachers  could  be  intro- 
duced to  the  content  and  methods  of  the  Arithmetic  Project  materials. 
While  four  courses  were  initially  projected,  the  grant  was  subsequently 
modified  to  support  the  development  of  a  single  course  which  was  to 
include  approximately  30  films.    This  course,  although  not  available 
conmercially,  has  been  and  is  continuing  to  be  used  in  many  teacher 
education  programs .  ■, 

PERSONNEL: 

Dr.  David  Page,  Project  Director 
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D.  4.  b:   AP  (Panel  l]:    Project  Director's  Response  to  10  Review  Questions 

NSF  Staff  Note:    The  project  director  for  the  Arithmetic  Project- 
responded  with  descriptive  material  similar  to  that 
in  section  D.  4.  a. 
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D.  4.  c:   AP  (Panel  1):    Panel  Responses  to  9  Review  Questions 

THE  ARITHMETIC  PROJECT 

This  project,  initiated  in  1958  arid  completed  in  1970,  produced  "a 
package  of  in-service  materials  and  activities  specifically  designed  for 
use  by  local  school  systems  in  upgrading  the  understanding  of  content 
and  the  teaching  of  mathematics"  by  elementary  school  teachers.  Responses 
to  the  following  questions  by  the  Review  Panel  harve  been  based  on  an 
examination  of  the  materials  available  to  them  (Guide  for  Course  Leaders 
twenty  booklets  and  accompanying  correctors'  guides,  films  available, 
brochures)  and  a  telephone  conference  with  the  current  contact  for  the 
project. 

* 

Question  1  r  Is  there  a  genuine  need  for  these  instructior--!  -aterials? 

Throughout  the  literature  in  mathematics  education  there  are  documented  . 
needs  for  continuing  (in-service)  teacher  education  in  mathematics,  both 
in  content  and  teaching.    More  specifically,  there  is  impetus  for  local 
school  systems  to  assume  responsibility  for  meeting  this  need  since  they 
are  in  a  better  position  ^o  select  appropriate  designs  to  serve  their 
purposes.    School  systems  are  seeking  alternative  in^ructional  materials 
that  teachers  can  try  immediately  in  the  classroom.  Watenial;;  produced 
by  the  Arithmetic  Project  are  of  this  kind  and  thus  cVnfulfiil  this 
need . 

Question_2:    Is  there  a  market  fur  these  instructional  materials? 

On  the  basis  of  a  published  partial  list  of  users  (approximately  50) 
and  the  continuing  six  to  twelve  requests  for  information  per  week  at 
the  pres-ent  time,  there  seems  to  be  sustained  interest  in  th^  materials 
Present  requests  are  thought  to  be  prompted  by  the  mailing  of  a  brochure- 
and/or  the  sharing  of  information  between  schools.    No  information  is 
available  to  the  Panel,  however,  to  ascertain  the  number  of  recipients 
of  this  information.    Since  these  materials  have  not  been  on  the  open 
market.  It  is  difficult  to  predict  the  demand  should  they  be  placed  on 
the  market.    According  to  the  current  contact  for  the  project,  a  con- 
tract was  ne^Qtiaied  with  a  publisher  a  year  ago  and  is  now  being 
reviewed.    One  would  assume  that  some  type  of  market  survey  was  done  for 
the  publisher  to  engage  in  negotiating  a  contract. 

Question  3:    Do  these  instructional  materials  possess  a  clear  purpose 

and  rationale?  —  

-  \ 

The  Review  Panel  judges  the  material s- to , be  a  cohesive  package  for  the 
purposes  for  which  they  were  designed.    The  central  theme  of  the  project 

is  that  the  study  of  mathematics  should  be  an  adventure.    The  project 

provides  novel  ways  of  doing  mathematics— new  sequences  of  interrelated 

problems  that  reveal  significant  mathematical  ideas— that  can  motivate 
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fnarharc     Teachers  using  these  sequences 'of  problems  can  become  better 
cqu  1       Ifth  mathemltfcs.   As  a'result  of  this  better  acquaintance, 
teachers  can  be  expected  to  begin  t6  make  up  and  try  out  their  own 
seJienJes  iS  thetr  classrooms.    Children  in  turn  can  be  -"Otivated  to  do 
coS  tSerable  amounts  of  computation  in  °/der  to  solve  pro   «r,s  a 
interest  them     As  stated  in  General  .Information     about  the  project, 
"?mrrrvL  computational  skills  usually  follow  work  with  its  (Project) 
materials." 

The  project  coordinator  estimates  th^t  about  0"e-half  of  the  users  do 
respSnS^to  the  intent  and  goals  of  the  project  the 
materials  themselves  but  also  by  trying  out  sequences  of  problems  with 
children  in  their  classrooms. 

Question  ^■    T-  thr  ^^'^^'^  instructional  materials  scien-. 

tifically  corrjec-t?-- 

In  the  judgment  of  the  Panel  these  materials  appear  to  be  both  scien- 
tificallv  correct  and  current.    They  not  only  provide  impetus  for 
teS  'to   Sul  te  Children  who  aspire  to  further  ^tudy  of  mat  erna  ics 
aSd  science  but  also  provide  pleasant  fPe-^^ences  for  all  students  wh? 
are  studying  mathematics.    The  materials  do  not,  however .relate  t-hese 

mathematics?  ideas  to  applications  or  "^f J"  Prj^lf^^.J^^/  2  f 
these  materials  is  focused  upon  ideas  such  as  the  effects  ot  using  , 
rules  in  different  orders,  pattern  searching,  maneuvers  on  lattices 
anfficial  operations,  graphing  equations  with  , lower  and  upper  brackets. 
sir.iuUaneous  equations  and  number  plane  rules.  ^ 

Question  5:    Is  the  content  of  these  instructional  materials  edu.catlon:i 
ally  sound? 

Accordina  to  the  comments  of  users,  these  materials  have  been  well 
Accoraing      ^J^^""' guaaestions  for  improved  teacher-student  and 


rials. 


Questions:    Are_the.^rQBOse^^  anticipated  outcomes  of  the  instruc- 
tional matprials  desirable? 

These  materials  can  be  expected  to  P^°^^'d/7°^i;«^^^°"^?^- {f,^^^ 
mathematics.,  practice  in  computation,  ^nd  geometric  anfl^^r it ^^^^ 
intuitions  including  laws  of  oPe'-ations.  and  opportunity  fo^^^ 
fhinHna     Thp  Review  Panel  supports  these  goals  as  aesir^e  uut>u»i« 
J5  offPcHve  math^atics  programs  for  teachers  and  in  tur^for  students, 
plrhlos  e  en  ToJelmpirtaSt  is  the  stimulus  provided  teachersVor  the 
5eyelSpment"or5tffefent  teaching  strategies  for  the  enrichmen\of 
mathematics  instruction. 
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^-    Dg  these  instructional  materials  present  implementation 
prob-lems  for  the  schools?  

Use  of  these  materials  by  a  school  system  seems  dependent  on  having 
Someone  (school  superintenderrt.  mathematics  consultant,  htgh  school 
mathematics  department  chairman,  special  teacher  in  mathemati<;s)  serve 
as.a  local  agent.  ■  In  practice,  a  school  might  initiate  the  use  of  the 

cosri^thetSgS?'  '""^  '''''  ^""^  ^^"^-"^  tKe 

The  present  materials  have  resulted  from  revisions  of  earlier  mate- 
rials.   These  revisions  were  made  based  on  information  received  from 

anv^Ji-?J?rM?t?"f  Jl°r''Iia'''^^  ''"P"^  *°  f^^^^^^  '^^langes  to  overcome 
any  difficulties  that  wer^  eacountered  in  the  use  of  the  materials  in 
the  earlier  ^versions.    The  length  of  the  films  although  regarded  by 

hpn^-nn'nf  Kn.h°;J°5^'  ^°  2'°'^^'       ^"^P^^  ^'^^       the  compre- 

st?ategies  development  of  contept-ttnderstanding  and  teaching 

Question  8:    Are  the  costs  for  implementing  these  instructional  materials 
reaspnable?  •  '  ■ 

At  the  present  time,  opportunity  is  provided  for  a  trial  workshop 
package  at  what  seems  to  be  a  reasonable  cost.    T/is  workshop  package,  " 
which  includes  film  rental,  full^ instructions,  apfi  booklets  for  25  per- 
rncf'nf'?."^  purchased  for  $48.    If  the  total  program  is  purchased,  the  • 
cost  of  the  workshop  package  is  deducted  from  t>ie  cost  of  the  total 

nu         satisfactory,  unused  materials  may  be, returned  for  full 
refund.    What  changes  may  be  made  in  cost,  should  the  publisher's  contract 
be  finalized,  are  unknown  to  the  panel.  , 

Question  9:    Is  the  management/organization  plan  adequate  for  producing 
these  instructional  materials?  ^ 

i 

Not  relevant  at  this  time. 
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n  A  H.  AP  (Panel  !)•  Individual  Panelists'  Responses  to  10th 
0.  4.  d.    AP  (Panel  U.    J^J]^^  Q^gg^iQ,.    What_are_j^our  general. 

impressions  nf  the  curriculum? 


NSF  Staff  Note: 


Panel  1  submitted  a  general  response  of  the  whole 
panel  which  applies  equally  to  all  <^ive  curr  c"^^ 
reviewed  by  Panel  1.    In  addition,  one  panelist 

bl  Ued  an  individual  corrr^ent  which  applies  equally 
to  all  five  curricula  reviewed  by  Panel  1 ,  and  one 
panelist  submitted  individual  conments  on  each 
curriculum. 

.Panel  I's  common  response: 

Tn  AHHiHonto  exoressinq  its  opinions  on  individual  projects,  the 
Janef i   Ses  to  e^Sre     itself  Sn  curriculum  projects  in  general. 

?  lonoiing'  ara  raphs  describe  ^"".r.^.Jirt't'ake'  er?o  lly  in 
^tronalv  about  and  which  we  believe  the  NSF  must  ".^e  serious ly  in 
the?r  deliberations  regarding  the  Foundation's  support  of  curriculum 
development. 

Long  Range  Implementation 

ThP  Review  Panel  expresses  a  concern  with  respect  to  all  PJ'ojects  in 
Ihe  area  of  long  raSge  implementation  plans.    Projects  must  ^ake  pro- 
Visions  for   ong  tem  tea'cher  education  programs  wit   local  choo 
d  Itricts  to  insure  proper  implementation  and  use.    Lack  of  adequate 

St'?o"this'iLuC  in  the  past  has  led  t™ 
and  a  questioning  of  the  actual  value  of  the  project  itselt. 

A  oroiect  must  make  provision  in  its  design  to  work  with  local  school 
5i  ^rfc'ts  in'  rovidiSg  a  systematic  plan  for  implementa  ion  w   c     s  , 
mutually  acceptable  and  cost  effective  for  both  the  praject  and  tne 
local  school . 

of  fhl'faa  tSat  the  locarschools  will  be  the  recipients  of  teacher 
education  programs. 

Parent  Involvement 

ThP  school  and  the  home  have  one  common  concern  from  the  beginning-- 
the  ch??d.    Thereforreducation  of  children  must  be  a  teamwork 
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effort.    The  child  cannot  be  the  victim  of  a  tug  of  war  over  who 
knows  best  for  the  EHilBT  because  the  result  is  f?ust?ation  for 
teacher-  parent  and  child.    Instead  of  the  three  R's.  the  three  C's 
need  to  be  implemented.    There  must  be  communication  compJomUe 
and  genuine  concern  between  home  and  school.  compromise 

m^SlNr^H'"^^  be  included  from  the  beginning  when  curriculum 
Jharoarpn?.  .  ^      ^^^en  to  remember 

ihfwH  !?.h  P"''^  and  should  not  be  over- 

whelmed with  i^Ucational  jargon.    Their  contributions  are  important 
not  only  because  of  their  concern  and  knowledge  about  children  bSt 
also  because  they  are  free  of  any  constraints'imposed  by  invo^ement 
in  the  professional  educational  establishment.  mvoivement 

Child  Development 

It  is  generally  agreed  that- the  most  effective  curriculum  materials 

are  those  which  are  adapted  to  the  developmental  level  of  the 

a  ill^Hnl^'  constructed.    This  meais  ?hat  i    any  group 

attempting  to  construct  new  curricula,  there  should  be  one  or  nore 

persons  who  are  solidly  grounded  in  the  field  of  chil5  develoJ^Pnl 

This  was  not  always  the  case  in  the  projects  reviewed  by  thewnel 

As  a  consequence  avoidable  errors  in  cu?rir,ulum   onftruction  Se?l  *  . 

Use  of  Supplementary  Curriculum  Materials 

Each  of  the  curriculum  projects  evaluated  by  Panel  1  is  considered  a 
"supplementary"  program  in  the  sense  that  they  do  not7n5eSd  to  reolace 
or  supplant  established  subjects  or  their  entire  array   of  curricula? 
p?og?;m.  °'  ^'^  the  mathematics  prog'ram^^r  ?he  ^"^ncl 

esSn;he5%"uJwJ  programs  are  truly  integrated  with  or  complement 
S?fJ?i  ?!     ^^^3ect  and  skills  a/as,  someone  must  confront  the 
hplll^o   hf  ^  ^""^  °^  interrela/ng  the  components.    Projedts.  we 
bel  eve.  have  some  responsibil/ies  in  seriously,  grappl  ing  wUh 
these  issues  and  providing  gui/ance  to  schools  that  gSes  beyJnd 
the  narrow  role  of  project  implementation, 

Development  of  process  goal/in  problem  solving  behavior  is  a  very 
important,  and  long  neglec/d.  objective  of  evaluation.    However  other 
important  objectives  remyfi  and  should  not  be  overshadowed 
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are  certain  emphases  in.  say.  mathematical  skills  and  concepts  th^ 
inevitably  resulfwhen  the  major  focus  is  on  the  application  or  ine 
ISbiect  to  via"  problems.   The  Important  role  of  mathematics  and 
scient  fic  d  s?  plines  as  a  useful  tool  is  stressed.   T  e  danger 
5es   n  the  possible  neglect  of  other  f P^J^s  of  the  discipl  ne. 
Those  responsible  for  the  currixjulum- should- be  certain  that  ttie 
unftary.  Systematic,  strwcturol  nature  of  the  subjects  is ^t 
loiJ  in  the  process  -  The  knowledge  and  views  obtained  by  the  child 
sho5li  not%rof  disciplines  as  fragmentary  bits  and  pieces  however 

usefyl. 

We  merely  state  here  that  supplementary  projects  should  not  avoid 
resJoJIsibility  fof  this  difficult  problem  but  should  seriously 
award  it  continuous  attention. 

The  Role  of  the  Federal  Government  in  Curriculum  Development 

The  Federal  Government  clearly  plays  a  leadership  ^^l^  in  curriculu^^ 
Howpinnment   but  the' nature  of  that  leadership  needs  to  be  carefully. 

l^±iXr^  roSsrsJiisrsfstrirtsTo^V--  ^H; 

Swn  programs  through  staff  develppment  and  local  curriculum  projects 
that  meet  the  needs  of  the  community? 

Teacher  Involvement 

ThP  pytent  to  which  teachers  are  involved  in  the  projects  reviewed 
Jv  the  ^a^e   var  e   greatly.    Since  elementary  school  teachers  are,, 
the  kly  tS  lhe  effective  outcomes  of  all  P'-ojec.ts  for  improved  , 
1  \,  !L      rhiiHrpn    1-hp  Panel  strongly  recommends  that  teacher 
Y"ot2.ll  u'it«s«rrin"ll  sugerof  planning,  developnent.  and 
implementation  of  the  project  efforts. 

Representation  of  Women  and  Minorities 

^  Trojects     Key  personnel  in  at  least  two  of  the  projects  reviewed 
wet-e  almost  exclusively  whit€  males. 
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In  addition,  it  was  also  apparent  that  some  key  personnel  were 
involved  in  mere  than  one  project.   This  overinvolvement  of  ^JVoject 
staff  not  only  limits  the  range  of  talents,  abilities  and  insights 
available-but  also  limits  leadership  Qf  curriculum  development  to  a 
small  group.   The  panel  believes  that  NSF  should  encourage  project 
directors  to  have  a^broader  representation  of  minorities,  women  and 
key  professionals  on  curriculum  projects  than  is  apparent  in  these 
projects.  . 

Panelist:    Dr.  James  R.  Okey 

My  only  concern  with  our  review  is  that  we  may  have  been  too  tough 
on  the  projects.    Most  had  modest  budgets  to  carry  out  their  pro- 
posals yet  we_expected  exemplary *and  complete  needs  assessments, 
research  reviews,  research  studies,  development  efforts,  imple- 
mentation and  dissemination,  plans,  and  readability  studies  to  have 
been  completed  during  the  first  or  second  vear  of  the  project.  With 
the  limited  resources  available  to  the  projects,  such  thoroughness 
is  impossible. 
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D.  5.  a:    MMP:    NSF  Descriptive  Information 


PROJECT  "iiTLE:    Webster-Syracuse  Elementary  Mathematics  Project: 
Madison  Project  Films  (MMP) 

PROGRAM:    Science  CiJrriculuIn  Development 

PROJECT  DIRECTOR:  .  ^ 

•     Current  (as  of  12/75):  . 

Or.  Robert  Spencer  ^ 
Webster  College  ""^r^ 

During  Active  Life  of  Projec"b>^a— '^^^ 

Dr.  Robert  B   Davis  \. 

University  of  .Illinois  at  Urbana-Champa^gn 

(formerly  at  Syracuse  University)  ^  ... 

INSTITUTIOH:    Webster  College 
BUDGET:    Total  Granted:  $964,045 

Dates:    8/24/61  -  Present 
PROGRAM  OBJECTIVE:    Science  Education  Improvement 

PROJECT  OBJECTIVES:    Preparation  and  distribution  of  films' showing  actual 

classroom  Jessons^  and  4e«elopfflent  amt^  tesU  r\f  or 
relate^  written  materials  for  teacher  education. 


5,  PROJECT  SUMMARY 


OBJECTIVES:       '  ^  .  ' 

The  original  reconinendation  memo  (7/61)  suggested  that  this  Project  would  be 
directed  toward  the  development  of  elementary  school  curnculum  materials  to 
fjnow  those  Sr^viously  produced  under  the  Madison  Project     The  jatenals 
were  to  include     (1)  a  further  development  of  axiomatic  algebra  for  poly- 
nomials-  (2   work  with  matrices  and  vectors;  (3)  the  construction  of  various 
axiJmatic^geometric  systems;  (4)  perhaps  Work  in  trigonometry:  ^5)  perhaps 
some  specific  study  of  the  function  concept;  etc. 

The  first"  amendment  recommer.dati^on  (9/62)  restated  the  purpose  as  follows: 

"The  purpose  of  this  project  is  to  help  improve  instruction  in 
mathematics  by  producing  a  series  of  films  designed  to  give 
training  for  the  teaching  of  mathematics  in  elementary  schools 
and  by  developing  instructiv^nal  materials  relating  mathematics 
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and  science  for  junior  high  schools.    The  films  will  present 
nLc?ii''^'^u'"°°'"  ^"struction  by  the  project  director  and 
?n!fi  ^f'^*?^rs-    The  project  has  produced  a  body  of 

a^a  nnp  hT   ""'^'"'t^'  In  algebra  for  use  in  elementary  sc  ools 
as  a  one-day-per-week  supplement  to  regular  courses.    The  films 
and  accompanying  written  materials  for  teachers  are  d     gned  to 

s  d  ra  ip'^nrlS  n  '"l  ^l^"'^"^^^^  ^^hool  teachers  without  anTco  - 
mlfhll     P^evi°i's  training  in  mathematics  to  teach  the  new 
.I^themati^^^^^^^^  m  ways  that  encourage  invention  and  dis- 

covery on  the  part  of  the  student.    The  films  to  be  produced 
under  this  grant  will  be  combined  with  films  produced  earHer 
with  loca    support  into  a  series  which  will  include  both  con- 
tinuous classroom  sequences  and  intermittent  sequences  show  ng 
development  over  greater  lengths  of  time  "  snowing 


ACTIVITY  PLAN: 


The  activity  plan  varied  throughout  the  life  of  the  nrniprt  h.,t  wac 


tion  activities 
ORGANIZATION  AND  MANAGEMENT  PLAN: 


The  Madison  Project,  jLn^aMijLion. to  ^u^...p^^e^  . 
"l^fr^r'^^'''"^°'  ''^'''^  activities  from  S  ins  Uutr^ra^JT 

aii  5?.?^-"?- 

f  L  ^  2  U     "  addition  he  conducted  in-service  institutes  and  workshoos 
at  many  different  sites  during  some  portions  of  the  1 ife  of  the  qrant 
Fiscal  n.anag,nient  of  the  grant  was  always  through  Webster  College 

JSr  Jjlwza?ion1n'hnfh''''''^'-^'''^SP'^  ^-'^^^  ^'esignpd 

Tor  utuization  m  both  in-service  and  pre-service  teacher  oHncifinn  nrn 

grams     During  the  1 1 fe  of  the  project,  the  packages  were  tee^nNSF 

inst  tufes,  in    undergraduate  pre-service  programs  at  Webs  er  roll "no 

ca       ^  rKh^n^'^'Th'''  'r'^'^^'y  °^  I^'inois,  and  in  .an    in    er'  ce 
teacher  workshops.    The  packages  have  been  used  by  many  col  1 eaes  and 
universities  m  similar  teacher  training  activities.  ^"^ 
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Twelve  of  the  films  are  available  commercially: 

t   l:^Zl'TjZhT^^^o.  using  n«tic  «as.ers 

9  Fractions  and  the  Meaning  of  Division 

10  Fractions  on  the  Number  Line  Using  String 

11.  The  Number  Line  Using  the  Overhead  Projector 

12.  Area  Using  Geoboards 

that  theme.    Additional    series    nave  -rug  exact  nature  or 

tti?:;'o°/  rnLr-^ift^^JTu  .'l"?es'll:e  rcrul^^i^e;:^  e,ope.  cannot 
jrJetemin^S  on'thrbasH  of  e   den«  in  the  files  at  th,s  time. 

,„  addition  to  the  series  of  «'"'^^"»"»,^i^^S;^j|'[;irs^U ^whi^h 
^t,^!^^^        we.:  ;;ldi"ce?rni  have  been  wide,, 
-tes^wHit -teacher  traitring- programs.  _   

ceivab?rfonl.  the  basis  for  additional  utilization  act,v,t,es. 

.  -I  4.    h=c  hoon  pxtended  through  additional  amendments 

ifthrurrd^rtronafcosftS^tSe'^rrt  termination  date  of  Harcb  31. 

1976. 

,n  December  ,975  tbe  project  director  was  changed  to  Dr.  Robert  Spencer 
of  Webster  College. 


PERSONNCL; 


Dr.  Robert  B.  Davis.  Project  Director 
Director  of  Curriculum  Laboratory 
University  of  Illinois  at  Urbana-Champaign 
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5-  b:    MMP  {Panel  1):    Project  Director's  Response  to  10  Review  Questions 


NSF  Staff  Note:   The  pVoject  director  for  the  Madison  Project  Films 
did  not  provide  a  response  for  the  panel. 
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D.  5.  c:   MMP  (Panel  1):    Panel  Responses  to  9  Review  Questions 

MADISON  PROJECT  FILMS 

Since  1961  the  Madison  Mathenatics  Project  has  been  concerned  with  curriculum 
change  in  elementary  school  mathematics.    That  portion  of  the  pif*oject  supported 
by  the  National  Science  Foundation  was  the  production  of  16  mm  films  showing 
children  in  classrooms.    The  films,  used  primarily  in  in-service  teacher 
education,' exhibit  both  the  pedagogical  approach  and  the  mathematical  content 
central  to  the  project. 

The  following  review  of  the  Madison  Project  Films,  according  to  the  questions 
suggested  by  the  National  Science  Foundation,  is  a  mix  of  opinion,  personal 
experiences  of  Review  Panel  members,  a  T;elephone  conversation  with  the  ^ 
project  director- and  examination  of  a  limited  number  of  documents  and  films. 

Question  1:    Is  there  a  genuine  need  for  these  instructional  materials? 

There  is,  has  been  and  continues  to  be  a  genuine  need  for  materials  to 
enhance  the  continuing  education  of  teachers.    These  films  capture  a  spirit 
of  inquiry,  of  exploration  and  discovery  learning— alternatives  in  classroom 
organization  for  learning  and  te?ching. 

It  is  difficult  to  say  now  many  teachers' these  materials  could  be  expected 
to  reach.    The  director  reports  that  two  or  three  inquiries  about  the 
materials  are  received  each  day  at  the  University  of  Illinois  Curriculum 
Laboratory.    Historically,  the  materials  have  been  used  in  staff  develop- 
ment programs  in  urban  and  suburban  school  districts  and  in  university 
teacher  education  programs. 

Question  2:    Is  there  a  market  for  these  instructional  materials? 

The  program  has  sustained  -itself  to  the  extent  indicated  above  without 
recent  advertising  or  other  dissemination  efforts.    According  to  the 
director,  requests  come  from  former  users  of  the  materials  as  well  as  a 
few  new  or  first-time  users.    He  anticipates  that  the  materials  will 
continue  to  be  used  at  least  at  the  present  level. 

Question  3:    Do  these  instructional  materials  possess  a  clear  purpose 
and  rationale? 

The  stated  purpose  of  the  materials,  according  to  information  in  the  evi- 
dence packet,  is  this:    "For  in-service  teacher  education  workshops,, 
packages  of  films,  tapes,  printed  materials,  and  activities  were  designed 


^"Madison  Mathematics  Project"  in  Course  Curriculum  Improvement  Projectg., 
National  Science  Foundation;  film  "Creative  Learning  Experiences";  and 
Davis,  Robert  B.,  Teachers  Cotmientary,  The  Madison  Project  Films. 
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^n.  f  ^^-^  '^■"^P^^''  P^^'ts  Of  arithmetic,  algebra  and 

analytic  geometry,  in  a  discovery  approach  like  that  used  by  the  children  " 
Assumptions  inferred  drectly  from  the  films  themselves  and  the  description 
jLchlnS';;''?  '  ''I  m-service  teachers  obserSfng 

sina  wEat  Jjp^T!!  '"^  "^^thematical  content  employed  in  the  films,  dilcus- 
w  11  be  loHvat^H  MT"'cr-i''P''^r"'^"9  "''^  ^''^  strategies  a^d  content 
Sr^^iSJ^^riui     ^""^  V'''^^''  exploratory  activities  teaching 
strategtesr  in-thefr  ovm  eUssrooins. 

^^^;i^^^^O"tent  of  these  instructional  materials  scientificany 

The  materials  appear  to  be  both  scientifically  accurate  and  current.  The 
^H^hlf]'  3ifd  toward  increasing  the  scientific  knowledge  of  teachers  in 
arithmetic,  algebra  and  coordinate  geometry. 

Question  5:    Is  the  content  of  these  materials  educationally  sound? 

It  is  the  opinion  of  the  Review  Panel  that  the  content  of  these  materials 
is  educationa  ly  sound.    A  few  studies  have  been^np^f  the  impact  of 
teacher  education  programs  in  which  these  materiaTBv^re  used.    The  studies- 
in  particular,  one  byRobert  Dilworth  in  California^-  report  favorable 
students^         teachers  and  gains  in  mathematics  performance  scores  of 


Question  6:    Are  Lh'^  proposed  and  anticipated  outcomes  of  the  instructional 
materials  desirable?     .  "  ■ — 

Even  though  the  films  were  made  several  years  ago  the  pedagogy  and  problem- 

0?  I  cL^'?S°^^^"  f  ^^^'^^  ^^^'^^  ^-^l^^^"'-    The  proposed  oStc'ome 

of  increased  student-teacher  interactions  in  a  spirit  of  inquiry  and 
discovery  learning  are  desirable,  as  is  the  increased  knowledge  in  mathematics 

Sarin'dJ.'5'hL'J'  ''''T''    ^"       ^"^9"^^"^  °^       P^"«l'  thesrmateHa  s 
nnn!  I      ^  Ju"^  an  iBipact  on  many  teachers  and,  children.    The  impact  has 
gone  beyond  those  in  direct  contact  with  the  pVoject.    The  innovative  ideas 

nlnSf  F/^'^u"?^^"^  "^"'^         diffused  throughout  teacher  education 
programs  ind  school  curricula. 

7=    Do  these  instructional  materials  present  implempntatinn 
problems  for  the  schoTIs?  

materials  depends  (1)  on  the  comnitnient  of  schools 
to  leadership  development  and  the  continuing  education  of  teachers  and 
(Z)  on  the  commitment  of  schools  to  alternatives  in  curriculum  content 


2  '  

Dilworth.  Robert  P.  and  Warren.  Leonard.    Final  Reoort:  Specialized 
Te^Jer^^ect,  1971-72.    Sacramento:    CaTTf-o7ni/stTte  Df^?llinfof 
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irthe  films-Vay  be  difficult  in  very  restrictive  classroom  settings. 

Questions:         thP  rosts  for  implementing  thPse  instructional  materials 
reasonable^ 

Ti.       4.      tA  nn  npr  tPacher  handbook,  plus  nominal  rental  and  handling 
Iharae  0  t  JInSs    A       IttSnal  cis?  .ay  be  a  consultant's  f«  for 
the  'person  who  wiild  direct  the  In-service  course.    The  cost  seems  to  be 
reasonable. 

Question  9:    Tc        ..n.nement/orn^ni ration  plan  adequate  for  producM 
^  these  instructional  materials? 

Not  applicable. 
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D.  5.  d:    MMP  (Panel  1):    Individual  Panelists^  Responses  to  10th 

Review  Question:    What  are  your  general 
impressions  of  the  curriculum? 

NSF  Staff  Note;    Panel  1  submitted  a  general  response  of  the  whole 
panel  which  applies  equally  to  all  five  curricula 
reviewed  by  Panel  1.    In  addition,  one  panelist 
submitted  an  individual  comment  which  applies  equally 
to  all  five  curricula  reviewed  by  Panel  1,  and  one 
panelist  submitted  individual  comments  on  each 
curriculum. 

Panel  I's  common  response: 

In  addition^to  expressing  its  opinions  on  individual  projects,  the 
panel  wishes  to  express  itself  on  curriculum  projects  in  general. 
The  following  paragraphs  describe  issues  that  the  panel  feels 
strongly  about  and  which  we  believe  the  NSF  must  take  serrfjusly  in 
their  deliberations  regarding  the  Foundation's  support  of  cbrriculum 
development. 

Long  Range  Implementation 

The  Review  Panel  expresses  a  concern  with  respect  to  all  projects  in 
the  area  of  long  range  implementation  plans.     Projects  must  make  pro- 
visions for  long  term  teacher  education  programs  with  local  school 
districts  to. insure  proper  implementation  and  use.    Lack  of  adequate 
commitment  to  this  issue  in  the  past  has  led  to  misuse,  misconception 
and  a  questioning  of  the  actual  value  of  the  project  itself. 

A  project  must  make  provision  in  its  design  to  work  with  local  sci»«oT* 
districts  in  providing  a  systematic  plan  for  implementation  wkTShis 
mutually  acceptable. and  cost  effective  for  both  the  projec^nd  the 
local  school. 

Projects  must  also  consider  the  implications  of  teachafedupation 
programs  at  the  university  level  if  the  project  is  sCmeday/  to  become 
widely  used.    This  must  be  considered  by  projects  >f  the  teaching 
strategy  employed  is  divergent  from  current  practices  and  in  light 
of  the  fact  that  the  local  schools  will  be  the  recipients  of  teacher 
education  programs. 

Parent  Involvement 

The  school  and  the  home  have  one  common  concern  from  the  beginning— 
the  child.    Therefore,  education  of  children  must  be  a  teamwork 
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effort.    The  child  cannot  be  the  victim  of  a  tug  of  war  oyer  who 
knows  best  for  the  chTTaT  because  the  result  is  frustration  for 
teacher!  parent  and  child.    Instead  of  the  three  R'.s.  the   hree  C's 
need  to  be  implemented.   There  must  be  communication,  compromise 
and  genuine  concern  between  home  and  school. 

Parents  should  and  must  be  included  from  the  beginning  when  curriculum 
materialFlTTdevel^M.    However,  care  must  be  taken  to  ^-ejember 
that  parents  are  for  the. most  part  lay  pi5pTe  and  should  "?t  be  over- 
whelmed with  iHITcational  jargon.   Their  contributions  a|;e  ^^Po^tant 
not  only  because  of  their  concern  and  knowledge  about  children,  but 
also  because  they  are  free  of  any  constraints  imposed  by  involvement 
in  the  professional  educational  establishment. 

Child  Development 

It  is  generally  agreed  that  the  most  effective  curriculum  materials 
are  those  which  are  adapted  to  the  developmental  leve   of  the 
cMldren  for  whom  they  are  constructed.   This  means  t  at  in  any  group 
attempting  to  construct  new  curricula,  there  should  be  one  or  more 
JersSSs  who  are  solidly  grounded  in  the  field  o^chl Id  development. 
This  was  not  always  the  case  in  the  projects  reviewed  by  the  panel. 
As  a  consequence  avoidable  errors  in  curriculum  construction  were 
Tiade  and  potential  insights  into  the  worth  of  particu  ar  materials 
were  lost  or  not  fully  appreciated.    NSF  should  seek  to  insure  that 
Thild  development  skills  and  knowledge  are  represented  in  governmerft- 
supported  curriculum  projects. 

Use  of  Supplementary  Curriculum  Materials 

Each  of  the  curriculum  projects  evaluated  by  Panel  1  is  considered  a 
"sSpplementary"  program  in  the  sense  that  they  do       intend  to  replace 
or -supplant  established  subjects  or  their  entire  arrays  curricular 
goals     For  example,  none  is  the  mathematics  program  or  the  science 
program. 

However,  when  these  programs  are  truly  integrated  with  or  complement 
established  subject  and  skills  areas,  someone  must  confront  the 
difficult  problems  of  interrelating  the  components.    Projects,  we 
believe,  have  some  responsibilities  in  seriously  grappling  with 
these  issues  and  providing  guidance  to  schools  that  goes  beyond 
•-.he  narrow  role  of  project  implementation. 

Development  of  process  goals  in  problem  solving  behavior  is  a  very 
?mpoS.  and  long  neglected,  objective  of  evaluation.    However,  other 
Sprtant  objectives  remain  and  should  not  be  overshadowed.  There 
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are  certain  emphases  1n,  say,  mathematical  skills  and  concepts  that 
inevitably  reSult  when  the  major  focus  is  on  the  application  of  the 
subject  to  "real"  problems.    Thft  important  role  of  mathematics  and 
scientific  disciplines  as  a  useful  tool  is  stressed.    The  danger 
lies  irv  the  possible  neglect  of  other  aspects  of  the  discipline. 
-JJiose  responsible  for  the'  curriculum  should  be  certain  that  the 
unitary,  systematic,  structural  nature  of  the  subjects  is  not 
lost  in  the  process.  .  The  knowledge  and  views  obtained  by  the  child 
should  not  be  of  disciplines  as  fragmentary  bits  and  pieces  however 
useful .  , 

We  merely  state  here  that  supplementary  projects  should  not  avoid 
responsibility  for  this  difficult  problem  but  should  seriously 
award  it  continuous  attention. 

The  Role  of  the  Federal  Government  in  Curriculum  Development 

The  Federal  Government  clearly  plays  a  leadership  role  in  curriculum 
development,  but  the  nature  of  that  leadership  needs  to  be  carefully 
considered.    For  example,  is  it  better  to  use  federal  resources 
to  build  programs  at  a  regional  and  national  level  and  then  attempt 
to  disseminate  them  to  local  school  districts?'  Or  would  therfe  be'  a 
better  return  by  encouraging  local  school  districts  to  improve  their 
own  programs  through  staff  development  and  local  curriculum  projects 
that  meet  the  needs  of  the  community? 

Teacher  Involvement 

The  extent  to  which  teachers  are   ovolved  in  the  projects  reviewed' 
by  the  Panel  varies  greatly.    Since  elementary  school  teachers  are 
the  key  to  the  effective  outcomes  of  all  projects  for  "improved 
learning  of  children,  the  Panel  strongly  recommends  that  teacher 
involvement  is  necessary  in  all  stages  of  planning*  development,  and 
implementation  of  the  project  efforts. 

Representation  of  Women  and  Minorities 

Project  leadership  and  staff  should  be  representative  of  a  cross 
section  of  the  educational  community.    Involvement  of  minority  group 
members  and  women  in  the  planning,  development,  implementation  and 
governance  or  advisory  tasks  has  been  missing  in  some  of  these 
projects.    Key  personnel  in  at  least  two  of  the  projects  reviewed  ' 
were  almost  exclusively  white  males. 
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T«  »^Hi-Hnn    u  was  also  aoparent  that  some  key  personnel  were 

V       '        e  than  oSe  f»J«t.   TMs  overtnvolve^nt  o  project 
itAff  not  bnlv  limits  the  range  of  talents,  abilities  and  insights 
available  bSt  a   o  1  mits  leadership  of  curriculum  development  to  a 
s™     oroup    The  panel  believes  that  NSF  should  encourage  project 
diJectrrs  to  havl  a  broader  representation  of  minorities,  women  and 
klrp^ofessionall  on  curriculuin  projects  than  is  apparent  in  these 
projects. 

Panelist:    Dr.  James  R.  Okey 

My  only  concern  with  our  revie><  is  that  we  may  have  been  too  tough 
on  the  projects.   Most  had  m6est  budgets  to  carry  out  their  pro- 
pSsals  yet  we  expected  exert^ary  and  complete  needs  assessments, 
'research  Reviews   researf  studies,  development  e  for  s   imp  e- 
mentation  and  dissemination  plans,  and  "readability  studies  to  have 
been  completed  during  the  first  or  second  year  of  the  Project.  With 
the  limited  resources  available  to  >he  projects,  such  thoroughness 
is  Impossible* 
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0.  6.  a:    SAM:   NSF  Descriptive  Information 
PROJECT  TITLE:    Source  Book  in  Applied  Mathematics  (SAM) 
PROGRAM:   Science  Curriculum  Development 

P«ECT  DIRECTOR:    (Initial)   Alex  Rosenberg.  Cornell  University 

(Since  9/75)   D.  Bushaw.  Washiagtc.  State  IJnfverstty " 
IflSTITITUTION:    Mathematical  Association  of  America 
DEPARTMENT:    Washington  State  University 
BUDGET:    Total  Granted:  $62,300 

Dates  =     12/10/73  -  pVeW. 

PROGRAM  OBJECTIVE-    Scipnro  i 

vuwtwiivc.    science  Education  Improvement 
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OBJECTIVES: 


PROJECT  SUMMARY 


SStaTL'IeriSroVt^"o'?iS;?nT  ^  which  will 


(1) 


(2) 


ffatertal  suitaMe       u.p  in  .i.-mnm 

"   Sl"io5'fo?"j?;|„?:;?S„r^J"'rf,^P'^°"™'e'y  o„e  Cass 

b)  Very  simple  examples  of  real  world  «;itiiaM-nnc  u-  u 
supplempnt  assignments  or  a  d  f!LS  -"^  "^^'^^ 
new  concepts.  ^  ^"  motivating 

'    ^?e-slJ^nn^Sjh^-n^d^^In^^Jt  Iju^dr jfJultfo^--^  ^ 
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(3)   Annotatei^ibl^^    Readily  available  articles, on  .odel 
^      EiTiding  and  applications.  ^ 

ACTIVITY  PLAN:  h  •    Th  ' 

GATHERIHO  MATERIAL  FOR  ™4„f,f  "Soa^lS^^  ^ 
MathematicsTeacher,  Mathematics  'eacnya»  ■  tu„  jwo  Year  lolleae 

suitable  applications.  r  'h      •  1 

,„  o^er  to  Obtain  addit|ona,  e„.pUs  fr^  the  Ph,s»cM 

Mil  interview  ^--Pf        ^SUy  1"  ^'^^  '^"'^'^ 

tion  control  engineers,  etc.,  to  lacniiry  I       j.  j 

use  natKelMtics.                                   -  ruPM  ' 
EDITING  THE  MATERIAL.    All^aterial  will  fir.st^^^^ 

Central  Office  staff.  Duplicat  ons  of  art  cies  an  h  remaining 
e^Sted.  inappropriate  S^f/^S-j^l^fbuted  to  the  Editorial  Board  for  their 

examples  will  be  classified  J"^  distr  butea  w  collected  and 

examination.   The  Editorial  Board  w^l    ex  mine  t  ^^^^^ 

will  Choose  those  from  which  the  mal  se^       ^^^^^  ^^^^^^  the  Board 

ri^^SgS^ii'tf  iol^SrSL^Ss^o;;  af.oon  .s  posslMe. 


m^GANIZATIQN       MANAGEMENT  PLAN; 


Th.  Director  and  Central  Office  staff  wiH  handle  the  administrative  aff.ir^_ 
of  ths  project  and  provide  coordination  for   t.    They  ^^^^^^^^^ 
ments  for  meetings.  Prepare  minutes,  and  prov  de  ^ 
inq  services.    The  CUPM  E'jecutive  Director  wi  .         ^^^^  preliminary 
Tvaluati^n  and  classification  of  the   ppl  cat^^  , 
\w4^fnrial  work.    The  CUPM  Central  uttiuc  ouu  virtue  of  the 

t^J"   tribu'tiin  of  the  resulting  docujen  possible  for 

Tny  Vvlces  provided  ^j; '5?/,tS5Stsh1d  ™th^"ticialls  and  mathematics 
SaWs'ILSavrllnrpreslfn^Snds  on  tbeir  t1.e,  to  serve  on  this 

project. 
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UTILIZATION  PLAN: 


fiU  hnnr      /  evaluation  of  the  source- bcolf.    Considering-the-Trnture  of 
f?ILSS°'''  [!°^  contemplatr-publishing  a  final  edition  until  a  pre- 

liminary version  has  been  circulated  to  secondary  school  teachers  fo?  com-"^ 

S;rJnTii'^';°'^'  ^''"^^'^^y  through  classt-oom  testing  We 

Djopose  to  publish  a  preliminary  first  edition  of  «t500  cbfiles.    It  is  • 

0   cos      'oV         J'^'^V^^'  "i;^      ^3'°°  the  distr  bu- 

^  iH  ?eJilv  ;2  funH  f  J^i'-  therefore  asking  that  $6,000  i)e  placwl  

in  a  revolving  fund  to  print  and  distribute  two  more  sets  of  1,500  copies. 

HISTORY: 

Background.    The  original  proposal  from  MAA.for  a  joint  project  of  the 
ftV^A^  °J  ^^^""^^'^      Math^ematics  (NCTM)  and  the  CoSmi?tee  on 

he  Uhdergradtjate  Progra'm  in  Mathematics  (CUPM)  was  submitted  MarcS?  • 

sQurcp  Innl  ?n°'^  '  ''^''"f  ^       5"PP°''t  for  the  production'  of  a 

n?  I^th     ^  °  *"""^'ry  teachers  of  mathematics  on  applications 

of  mathematics  to  a  varietyiof  academic  tiisciplines-and'to  situations 
from  everyday  experiences.  ^  • 

The  proposed  project  was  not  suppo>t^d  in  FY  73  because  fund?  we^e  not  ' 
rnrlldol^A    "^^^^^^  J^^^  Materials  and  Instruction  Bevelopment  Section^ 
considered  the  project  to  be  of  high  priority.    One  reason  for  this  hiah 
priority  was  the  current  attention  to  the  need  for  including  appl  cat  ons 
^?^1"'^h^^T^^^^  m  seconda.^  school  programs.   This  need  was  appareS  n 
slle?  of  1^7^^!""'^^"  education  conferences  supported  by  NSF  during  the  . 


PERSONNEL: 


ilfJ^h?nninn%i'ii;^'.,°'  ^'  Professor  of  Mathematics  at 

nfnJ  ^^'^^  Un.versny.    He  is  assisted  by  the  Editorial  Board  con- 
/Sisting  of,  SIX  mathematicians-Professor  Max  BelU  University  of  Chicaao- 
Professor  Arthur  Engle.  Ludwigsburg  College;  Professor  oJck  Forbes. 
Purdue  university;  Dr.  Henry  0.  Pollak.  BelV  Laboratories ;  Professor 
Maynard  Thompson,  Indiana  University;  Professor  Zalman  Usiskin^  University 
souJ?ebo?°k:  ^'^^  ^"^  ^^'n  a'^t  as  co-edit3>fe  of  ?Se 
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D.  6.      SAM  (Panel  2):    Project  Director's  Response  to  10  Review 
*  Questions 

Question  1:    Is  theje^a  genuine  need  for  these  instructional  materials?  ^ 

#  The  assessment  of  needs  for  this  project  was  m«de  beforewthe  project  ' 
began,  and  is  sumnarized  in  the  proposal  (see  especially  pages  2-3  and 
17-22)     There  is  still  ample  evidence  that  realistic  applications  of 
mathematics  r^eceive  f  .r  too  little  attention  in  pre-college  mathematics 
curricula.    One  af  the  causes  is  that,  in  spite  of  the  tact  tnat  real 
and  potential  applications  of  mathematics  are  all  around  us,  it  is 
extrt..ely  difficult  to  identify  suitable  examples,  to  foniiu late  them 

in  a  way  that  preserves  their  authenticity  while  patting  them  within 
the  range  of  the  student,  and  to  gainer  them  into  collections  that 
provide  broad,  thorough,  and  balanced  coverage.    Presumably  because  of 
th6se  difficulties,  no  such  collections  row  exiit. 

Expressions  of  need  for  a  sourcebook  of  thi?  kind  frequently  come  to 
tour  attention.    One  of  the  stronger  expressions  that  have  come  to 
yiflht  since  our  proposal  was  drafted  is  a  passage  from  the  Report  of 
the  Conference  on  the  K-12  Mathematics  Cu rricjlum,  Snowmass.  Colorado 
June  21 -June  24,  1973;i  which  we  quote  ne'e-  in  part: 

Reconwendation  1.    There  be  constituted  a  task  force  made  up  of  mathe- 
maticians,  mathematics  educators^  representatives  from  industry, 
teachers,  and  students  to  develop  and  disseminate  a  comprehensive 
cdlTection  jjf  examples  of  applications  suitable  for  grades  K-12. 

•  Discussion.    It  is  su/gges-ted  that  these  applications  be  organized  in 
terms  of  the  usual  strands  in  the  curriculum,  i.e.,  number,  geometry, 
operations  on  rational  numbers,  solving  algebraic  equations,  etc.,  and 
that  th«jy  be  organized  according  to  grade  level  and  type  or  application. 
The  styies  of  presentation  of  the  exampli^s  should  var>  from  simple 
structured  problems  to  open-ended  unstructured  situations  that  may 
require  an  interdisciplinary  approach,  i.e.,  the  student  may  need  to 
use  information  from  fields  other  than  mathematics. 

A  number  of  such  applications  are  already  available....    However,  these 
materials  are  incomplete,  e.g.,  insufficiently  diverse,  and  not 
adequately  organized  for  easy  classroom  use.... 

This  collection  of  examples  would  not  only  directly  help  the  teacher 
in  the  classroom,  but  would  have  the  indirect  benefit  of  providing 
incentive  and( direction  for  authors  of  school  textbooks....,  Ipp.  3b-3/;, 

The  present  project  does  not  meet  tKese  specifications  exactly,  but  the 
appearance  of  its  product  should  satisfy  the  need  expressed  in  this 
.  reconmendation.  at  least  as  far  as  grades  7-12  are  concerned. 
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Directly  or  indirectly,  the  materials  could  ultimately  reach  the  great 
majority  of  students  in  grades  7  12.    If  enough  teachers  take  advantage 
of  the  materials  themselves,  they  could  reach  many  students  almok 
directly;  by  way  of  their  influence  on  teachers  and  textbook  authors, 
they  could  someday  affect  the  mathematical  experiences  of  almost  all 
future  students. 

There  are  no  satisfactory  alternative  instructional'  materials  in  this 
area.    There  is  a  great  deal  of  raw  material,  but  as  the  above-quoted 
passage  in  the  Snowmass  Report  suggests,  the  results  of  previous 
attempts  to  reduce  this  material  to  a  form  appropriate  for  the  purpose 
at  hand  are  incomplete  and  otherwise  unsatisfactory. 

--4fl-^efteiraT^,-the^7ieed  Td^r  theselia  and  for  the  attiTude  lo^wW  ^ 

mathematics  _they  will  embody,  is  great.    For  lack  of  such  tiaterials, 
generations  of  students,  while  spending  many  hundreds  of  hours  on  the 
study  of  mathematics,  have  all  too  often  missed  the  crucial  relation- 
ships between  this  subject  and  other  aspects  of  life.    They  often 
acquire  the  tools,  but  do  not  know  how  to  apply  them  or  even  to 
appreciate  their  immediate  and  potential  usefulness,  not  only  in  the 
sciences  and  technology  but  in  everyday  life.    The  consequences  of 
this  situation  are  too  familiar  to  require  comment  here. 

Question  2:    Is  there  a  market  for  these  instructional  materials? 

As.  we  have  already  emphasized,  no  other  products  exist  that  can  adequately 
meet  the  need.  ^ 

The  materials  are  not  intended  to  fill' a  slot  in  the  curriculum,  but  to 
enrich  and  influence  the  evolution  of  the  style  and  content  of  the 
curriculum  throughout  grades  7-12.    We  hope  that  some  teachers  and 
schools  will  find  ways  to  make  especially  intensive  use  of  the  materials, 
e.g.  in  special  projects  and  miniterms,  but  this  will  not  be  their 
primary  role.    They;V/ill  constitute  a  resource  to  which  a  dedicated 
teacher  can  turn  on  a  day-to-day  basis  for  help  with  the  effective 
implementation  of  existing  curricula. 

The  materials  will  be  disseminated  in  an  inexpensive  printed  form. 
Their  avai labi 1 ityfwil 1  be  publicized  by  a  broad  advertising  campaign 
through  the  channels  of  MAA,  NCTM,  and  NCTM  affiliates,  and  in  other- 
ways.    (Indeed,  the  project  has  already  been  widely  publicized  in  the 
periodical  literature  and  at  national  and  other  meetings  of  mathematics 
educators.)   After  the  first  cycle  of  production,  which  is  already 
funded,  the  continued  printing  and  distribution  of  these  materials 
Should  be  self-supporting  and  require  no  further  funding  from  NSF  or 
elsewhere. 

To  the  best  of  our  knowledge,  the  free  market  has  made  no  serio'is 
attempt  to  respond  to  the  need  for  these  materials.    The  most  likely 
explanation  is  that  if  any  commercial  publishers  considered  the  possibil- 
ity at  all,  they  correctly  assessed  ttie  difficulty  of  the  undertaking  and 
were  unwilling  to  make  the  necessary  investment. 
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We  have  made  no  systematic  market  studies.    Since  the^ourxeboov.  will 
be  aimed  primarily  at  the  teacher,  the  potential  market  cannDt^e^ 
compared  with  that,  say,  for  an  exciting  new  series  of  textbooks.  --^ 
Nevertheless,  we  would  like  to  think  that  because  of  the  uniqueness, 
versatility,  low  cost,  and  usefulness  of  the  Sourcebook  eventually  a 
copy. will  find  its  way  into  every  junior  or  senior  high  school  in  the 
country,  if  not  on  the  desk  of  every  mathematics  teacher  1" J"ose 
schools.    Evea  allowing  for  a  considerable  component  of  wishful  tninking 
here,  there  is  clearly  a  significant  potential  market.    It  is  also 
quite  possible  that  the  Sourcebook  would  be  in  demand  as  a  learning 
resource  in  connection  with  pre-service  and  in-service  teacher  training. 

It  is  not  clear  how  the  appearance  of  the  Sourcebook  could  have  any 
_^f4^€*_©fv-feheHnerketr-for-exts1^  iflstrucLloridt-Tiraterials.    Of  course, 
we  hope  that^it  will  contribute  to  a  climate  that  will  ultimately 
favor  certain  kinds  of  instructional  materials  being  preferred  to 
others,  but  it  would  not  be  in  direct  competition  with  any  of  them. 

Question  3:    Do  these  instructional  materials  possess  a  clear  purpose 
and  rationale? 

The^purpose  and  rationale  of  the  Sourcebook  have  been  indicated  in  the 
proposal  and  passim  above.    Explicitly,  we  assume: 

a)  that  both  the  ideas  and  techniques  of  mathematics  form  an 
integral  part  of  our  cultural  heritage,  not  least  because  of  their 
manifold  relevance  to  and  usefulness  in  dealing  with  the  problems  of 
modern  society,  both  at  the  technical  level  and  in  everyday  life; 

b)  that  mathematical  teaching  at  all  levels  should  emphasize 
this  aspect  of  mathematics  and  equip  students,  in  attitude  as  wel i  as 
knowledge,  to  avail  themselves  of  the  power  of  mathematics  in  practical 
affairs; 

c)  that  this  is  particularly  important  at  the  secondary  level, 
where  students  typically  have  their  first  and  in  many  cases  their  last 
significant  educational  experience  with  any  mathematics  that  goes 
beyond  the  relatively  concrete,  numerical  level; 

d)  that  due  attention  to  this  side  of  mathematics  is  not  only  an 
important  goal  in  itself  but  may  also  work  powerfully  in  motivating 
students  to  study  mathematics  in  all  its  aspects; 

e)  that  a  major  barrier  to  the  implementation  of  the  above 
assumptions  is  a  severe  shortage  of  sound  examples  to  serve  not  only 
as  educational  material  but  also  as  prototypes  for  the  generation  of 
further  material  of  the  same  general  character; 

f)  that  such  examples  should  be  interesting,  realistic,  mathemati 
tally  sound,  and  compatible  with  accepted  curricula. 

125 


114 


The  immediate  goal  of  the  project  is  to  assemble  a  collection  of  materials 
satisfying  the  need;  that  fo,13ows  from  these  assumptions.    The  ultimate 
goal  is  to  contribute  to  the  improvement  of  both  the  content  and  the 
form  of  a  student's  experiences  with  mathematics. 

/ 

Especially  because  of  the  introductory  and  explanatory  matter  that  will 
accompany  the  problems  in  the  Sourcebook,  the  assumptions,  goals,  and 
values  underlying  the  materials  will  be  clear  from  the  Sourcebook  itself. 

Question  4:    Is  the  content  of  these  irtf tructional  materials  scientif- 
▼        ically  correct?  '  

 T   . 

A  special  effort  is  being  made  to  assure  that  the  data  in  the  problems 
Jiill-iie,--A.4ieFever-posrrtm71T^^  of 
the  "daily  Ijfe"  type  are  in  many  cases  based  on  actual  experiences  of 
the  contributors,  and  problems  of  a  more  technical  nature  are  checked 
against,- if  not  actually  drawn  from,  recent  expert  accounts  of  the 
areas  of  appli^cation  in  whi9h  they  arise.    Some  problems  invite  students 
to  gather  their  own  data,  thus  adding  a  dimension  to  the  experience 
while  enhancing  the  sense  of  authenticity  of  the  problem.    (However,  we 
avoid  suggesting  that  students  involve  themselves  in  data-gathering 
activities  tiiat  serve  no  instructional  purpose  and  may  be  fitly  described 
as  mere  "bus/  work.") 

As  n^ntioned  earlier,  the  collection  as  a  whole  will  cover  the  whole 
ran^  of  secondary  mathematics  and  a  very-wide  range  of  human  activities 
and  interests,  from  cooking  and.:gardening  to  art  and  astronomy.  Accuracy 
and  realism  will  not  be  sacrificed  to  brevity  or  simplicity,  but  special 
value  will  be  placed  on  problems  that  can  be  stated  relatively  briefly 
and  in  a  self-contained  manner.    Explicit  and  practical  references  will 
be  given  in  those  instances  where  a  certain  specialized  nonmathematical 
bacl^ground  is  required. 

i 

Of  course,  pains  will  be  taken  to  assure  that  the  mathematical  side  of 
the  iTiaterials  i_s  completely  correct  and  expressed,  without  pedantry,  in 
confj)rmity  with  the  best  contemporary  mathematical  usage. 

1 

Question  5:    Is  the  content  of  these  instructional  materials  education- 
ally sound? 

I  — it  

No  adverse  reactions  (except,  perhaps,  expressions  of  the  inevitable 
resistance  by  a  few  people  to  change  in  all  its  forms)  are  expected. 
On  the  contrary,  the  philosophy  of  this  project  is  very  much  in  line 
with  the  national  tradition  of  practicality  and  the  high  value  tradi- 
tionally attached  to  problem-solving  "know-how."    To  the  extent  that 
this  project  may  affect  the  overall  tone  of  mathematics  instruction,  it 
should  be  expected  to  make  some  contribution  to  a  general  reconciliation 
of  thj  general  public  with  the  mathematics  curriculum,  and  thus  to  a 
better^  climate,  both  at  school  and  at  home,  for  learning  mathematics. 
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It  must  be  admitted  that  not  all  of  these  materials  will  be  equally 
accessible  to  all  students.    Some  of  the  problems,  by  their  very 
nature,  require  above-average  cognitive  skills  and  in  some  cases  real 
ingenuity.    We  are  nevertheless  well  aware  of  the  special  needs  of 
slow  learners,  disadvantaged  students,  and-others  for  whom  mathematics 
is  frequently  hard.    We  are  especially  concerned  about  including 
materials  that  will  interest,  inform,  and  encourage  students  in  just 
these  groups.    We  also  believe,  on  the  basis  of  good  testimony  and 
our  own  experiences,  that  problems  of  the  kind  featured  in  the 
Sourcebook,  precisely  because  of  their  relatively  worldly  and  concrete 
character,  may  offer  new  opportunities  for  supcess  to  many  students 
whose  previous  relationship  to  mathematics  has  been  a  history  or 
defeats  because  of' emphasis  on  the  rpore  abstract  side  of  the  subject. 

Question  6;   Are  the  proposed  and  anticipated  outcomes  of  the 
instructional  materials  desirable? 

The  answer  to  this  question  is  implicit,  if  not  explicit,  in  answers 
to  the  preceding  questions.    We  see  these  materials  as  a  contribution 
toward  the  reintegration  of  school  mathematics  with. the  rest  oj  Jhe 
student's  present  and  future  experience--a  step  toward  the  restoration 
of  "normal  relations"  between  the  youth  (arid  eventually  the  whole 
population)  of  this  country  and  the  pleasures  and  powers  of  mathematics. 
We  are  not  so  naive  as  to  suppose  that  even  an  imcomparably  more  massive 
effort  would  be  sure  to  attain  this  goal,  but  to  the  extent  that  the 
outcomes  of  the  present  project  are  significant,  we  expect  them  to  be 
significant  in  that  direction.    It  may  thus  be  one  element  of  J  general 
trend  toward  the  rehabilitation  of  mathematics  in  the  eyes  of  those 
(among  students,  teachers,  school  administrators,  parents,  and  the 
public  at  large)  who  have  been  disturbed  by  what  they  perceive-- 
sometime  rightly-as  the  excesses  of  recent  trends  in  mathematics 
education. 

Students,  in  particular,  may  be  expected  to  acquire  a  more  balanced 
view  of  mathematics  and  a  more  effective  grasp  of  its  capabilities. 

The  members  of  the  editorial  group  responsible  for  the  Sourcebook  are 
well  aware  of  the  possibility  of  overt  or  unintentional  bias  and 
stereotyping  in  instructional  materials,  even  in  such  a  comparatively 
impersonal  subject  as  mathematics.    The  fact  that  we  are  dealing  with 
maHy  situations  of  daily  life  does  expose  the  enterprise  to  certain 
risks.    Our  objective  is  to  keep  the  materials  as  free  as  Possible 
of  anything  that  would  suggest  or  reinforce  any  Per"^^^^"^  stereotypes 
related  to  sex.  race,  ethnic  origin,  religion,  or  socio-economic  status. 

Many  problems  will  inevitably  include  elements  closer  to  the^xperiences 
and  aspirations  of  some  students  than  to  those  of  others;  but  while  the 
tSdiv  dial  problem  may  sometimes  lack  universality,  the  Sourcebook  as  a 
whole  is  intended  to  be  broadly  representative  in  this  respect  also;  and 
the  sensitive  teacher,  by  selection  and  emphasis,  shoud  know  how  to 
adapt  the  content  of  the  Sourcebook  to. any  special  cultural  or  instruc- 
tional environment.  1^  f 
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/  Question  7:    Do  these  instructional  materials  present  implementation 
problems  for  the  schools? 

No.    These  materials  should  fit  very  easily  into  any  organizational 
structure,  and  teachers  with  af  reasonable  level  of  general  competence 
and  a  commitment  to  program  inprovement  should  require  no  special 
training  to  use  them.    Costs  will  be  minimal,  and  such  special  learning 
resources  as  use  of  tfm  Sourcebook  may  require  will  normally  be  found 
in  the  student's  usuaV  home  and  school  surroundings.    Optional  classes, 
e.g*,"  for  bright  students,  are  a  possibility,  but  the  Sourcebook  will 
be  planned  primarily  for  flexible  use  in  xhe  usual  curriculia.  In 
short,  we  see  no  material  barriers  to  the  implementation  of  these 
materials. 

Question  8:  ^Are  the  costs  fo^  implementing  th^se  instructional 

'  '              materials  reasonabl"e?        ^  ^  V,-- 
^  ■  —  —  ^ — 

They  are  not  onl^  reasonable,  but  minute.    The  Sourcebook  will  be 
published  in  as  inexpensive  a  format  as  is  consistent  with  the  purposes 
for  which  it  is  intended,  and  sold  at  or  near  cost.    The  price  is. 
unpredictable  because  the- size  of  the  book  is  still  not  known  and 
'  ^p^jnting  costs  are  fluctuating;  but  a  price  in  the  neighborhood  of 
five  dollars  seems^  likely. 

Teachers  may  want^tb  reproduce  some  of  the  materials  for  distribution 
to  their  classes,  but  the  cost  of  doing  so  should  be  well  within  the 
amounts  usually  budgeted  for  such  activities. 

No  other  associated  costs  are  foreseeable,  and  at  present  there  is  no 
other  way  the  same  need  could  be  met  by  an  individual  teacher  or  school 
district  without  incomparably  greater  cost. 

Question  9:    Is  the  management/organization  plan  adequate  for  producing 
these  instructional  materials? 

The  raw  materials  for  this  project  have  been  obtained  by  general  appeals 
published  in  many  scientific  and  educational  periodicals,  and  announced 
at  large  meetings;  by  written  personal  appeals  to  hundreds  o^  individual 
colleagues  who  were  thought  likely  to  contribute;  by  direct  personal 
appeals  to  educators  and  students  of  education.  In  some  Instances 
withia'the  framework  of  other  NSF-supported  projects;  by  interviews 
with  lay  people  in  a  great  variety  of  occupations;  from  a  wide-ra^iglng 
search  of  scientific,  technical,  and  general  publications;  from  personal 
experiences  of  members  of  the  editorial  group  and  their  associates;  and 
by  whatever  other  means  have  come  to  hand.    The  progressively  accumu- 
lating  compilations  of  problems  that  result  are  submitted  to  repeated 
criticism  and  revision  by  members  of  the  editorial  group.  Considerable 
sections  of  the  material  have  been  discussed  at  length  with  practicing 
secondary  educators. 
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In  line  with  the  proposal,  the  first  version  of  the  completed  Source- 
book will  be  followed  by  a  questionnaire  whereby  the  teachers  who 
will  have  had  an  opportunity  to  see  and  use  it  will  be  asked  to  assist 
in  its  evaluation. 

^e  two  editors,  of  course,  will  share  a  special  responsibility  for 
getting  the  material  into  a  form  suitable  for  reproduction. 

Altogether,  the  preparation  of  the  Sourcebook  has  turned  out  to  be  a 
challenging  task,  and  has  already  involved  more  than  one  major  unfore- 
seen difficulty.    It  now  appears  that  the  project  does  appear  to  be 
understaffed.    The  members  of  the  editorial  board  are  not  numerous, 
and  they  all  have  heavy  commitments  besides  this  project.  Nevertheless 
the  work  is  proceeding,  and  in  spite. of  some  disappointments  and  delays 
we  hope  to  have  the  materials  in  something  approaching  final  form 
sometime  in  the  surrmer  of  1976. 

Question  10:    What  are  your  general  impressions  of  the  curriculum? 

The  editorial  group  has  never  doubted  the  need  for  or  the  potential 
value  of  the  Sourcebook.    There  have  been  moments  of  discouragement 
because  returns  from  our  various  searches  for  raw  materials  were  some- 
times disappointing  in  quantity  and  quality,  and  we  ourselves  have  not 
always  been  able  to  give  the  project  as  much  time  per  week  as  we  would 
have  liked. 

We  see  these  difficulties  not  as  indications  that  the  project  was  mis- 
conceived, but  rather  as  evidence  that  the  task  is,  to  an  even  greater 
extent  than  we  had  expected,  a  matter  of  breaking  new  ground;  and  the 
.^r^esu'lts  should  be  all  the  more  valuable. 
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D.  6.  c:  SAM  (Panel  2):    Panel  Responses  to  9  Review  Questions 

Question  1:    Is  there  a  genuine  need  for  these  instructional  materials? 

The  project  quotes  an  impressive  number  of  coimtents  from  well-known 
people  on  the  need  for  more  work  in  applications.    These  include  some 
by  Beberman,  Ro;senbioom,  Georgescu,  Bazan,  Matei,  Banescu,  Engel,  and 
Pollack..  JJiere  is  reference  to  Burns'  study  on  attitude  towards 
applicationsafld  a  report  of  the  Snowmass  Conference.    There  are  letters 
of  support  from  NCTM  and'CUPM,  and  there  is  evidence  of  grass  roots 
support  through  resolutions  proposed  at  NCTM  delegate  assemblies.  It 
appears  that  many  teachers  want  someone  to  provide  them  with  examples 
of  the  way  in  which  mathematics  is  used  in  everyday  situations.  < 
Frequent  articles  and  complaints  about  the  students'  lack  of  fundamental 
sklHs  are  sometimes  really  directed  at  their  inability  to  apply  them 
to  real  situations. 

There  is  no  comprehensive  collection  of  applied  problems  such  as  the 
project  proposes.    Those  that  exist  in  textbooks  are  usually  few  in 
number,  contrived,  and  have  little  real  application;  or,  if  the  examples 
are  .authentic,  the  mathematics  is  usually  trivial.    There  are  books  on 
applications  in  specific  disciplines,  but  these  are  usually  too  technical 
for  use  in  secondary  s.chools.    The  proposed  Sourcebook  would  require 
no  technical  background.    There  ts  certainly  no  collection  of  applications 
that  are  cross-referenced  with  specific  mathematics  skills. 

There  should  be  a;  great  demand  for  the  book  from  both  publishers  and 
teachers.    Some  teachers  may  use  the  problems  as  a  guide  to  writing 
other  problems  of  the  same  type.    An  increase  tp.  the  use  of  such 
problems  in  the  classroom  should  give  studeni^  a  better  understanding 
of  the  interdependencies  of  mathematics  and  other , disciplines.  Students 
are  often  told  that  these  interdependencies  exist, -.hut  are  rarely  shown 
why  or  how.- 

•This  project  is  very  timely.    It  should  be  well-received  by  mathematics 
educators,  parents,  administrators,  and  the  business  and  industrial 
communities.    The  project  taps  the  minds  of  some  of  the  best  qualified 
people  in  the  fields  of  mathematics  and  its  aptplications.    These  are 
people  vyho  are  also  talented  in  bringing  the  two' fields  together.  '  Their 
reputation  will  go  a  long  way  toward  insuring  the  acceptance  of  the  work. 

Question  2:    Is  there  a  market  for  these  instructional  materials? 

These  materials  will  in  all  probability  have  wide  market  appeal  to 
teachers  by  virtue  of  the: 

a.  breadth  of  disciplines  which  they  represent 

b.  variety  of  problems  for  a  wide  spectrum  of  student  abilities 

c.  inclusion  of  an  authoritative  bibliography 
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d.  endorsement  by  NCTM  and  MAA-CUPM 

e.  latk  6f  any  existtn^Similar  materials 

1 

While  there  are  a  few  sources  that;'  contain  problems  of  this  nature  in 
a  scattered  or  random  manner,  there  is  no  single,  thoughtful  compila- 
tion of  problems  which  is  broad  based  and  represents  a  wide  variety 
"of  applications  of  school  mathematics.   Almost  every  mathematics  unit 
of  instruction  has  some  provisions  for  learning  about  applications.  / 
Un^fortunately,  many  times  the  problems  available  have  been  of  poor  / 
quality  and,  therefore,  the  time  devoted  to  applications  has  historv 
cally  been  small.    This  collection  of  materials  is  an  effort  at  ' 
fulfilling  the  need  to  provide  high  quality  application-type  maj 
matics  problems. 

To  the  best  of  the  panel's  knowledge,  there  exist  no  instpxi^ional 
materials  of  this  precise  nature.   These  mater  als  will  be  ""^J^e 
in  that  they  include  problems  representing  a  wide  variety  of  disciplines  ^ 
and  everyday  life  situations. 

The  likelihood  that  this  product  wi^l  be  used  is  exceedingly  high.  This 
is  evidenced  by  current  positions  o\the  NCTM  and  by  reports  of  signif- 
icant conferences  such  as  Snowmass  ahd  Cape  Ann.    Probably  the  most 
compelling  data  supporting  the  teacher^'  interest      "^aj^'jlfj^j  on 
applications  are  the  repeatedly  over-subscribed  sections  devot|d  to. 
solving  problems  at  professional  meetings.  ;  Although  the  Sourcebook^ 
is  not  complete,  the  NCTM  and  CUPM  have  jointly  committed  themselves  to 
the  concept  of  producing  these  materials  upon  their  completion.  Clearly, 
there  will  be  no  necessity  for  the  use  of  Foundation  funds  to  support 
the  publishing  of  these  materials  following  the  initial  printing  of  the 
preliminary  edition  of  4,500  copies. 

question  3:    nn  these  instructional  materials  possess  a  clear  purpose 
and  rationale? 

The  basic  assumption  of  the  project  is  that  problems  taken  from  a  wide 
variety  of  real-life  situations  are  better  material  for  learning  the 
applications  of  mathematics  than  problems  contrived  tojllustrate 
mathematical  topics.    We  infer  from  looking  at  the  problems  themselves 
that  the  problems  alone  can  motivate  pupils  to  try  to  solve  them  and 
to  learn  in  the  process.    We  found  the  portion  of  the  prob  ems  available 
to  the  panel  to  be  clear  and  well -written     It  is  ''^asonable  to  expect 
that  these  problems  will  have  a  positive  effect  ^"^"terested  students 
and  will  help  to  raise  the  level  of  interest  in  other  students  as  we  1. 
Notina  the  shortage  of  problems  and  other  materials  specifically  designed 
to  develop  the  skills  of  modelling,  we  wonder  if  the  prob  ems  themselves 
were  supposed  to  accomplish  that.    We  are  convinced  that  the  ful  purpose 
of  these  materials  cannot  be  rpalized  without  careful  development  of  the 
heuristics  of  modelling. 
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We  were  pleased  to  learn  that  teachers  will  be  given  a  general  discussion 
on  how  they  and  their  students  can  create  problems  themselves,  a  general 
statement  on  "the  place  of  mathematics  in ^modelling"  as  well  as  explicit 
suggestions  on  how  to  use  the  materials  in  the  classroom.  .We  applaud 
the  aim  to  develop  these  and  other  helps  but  are  very  much  aware  of  the 
difficulty  of  doing  so.    We  urge  the  development  and  refinement  of  this 
general  aim  of  facilitating   teacher  use.    For  example,  we  feel  that 
attention  should  be  given  to  making  an  appropriate  index  for  the  many 
different  levels, ^subject  matters,  and  mathematical  ideas  covered  in 
the  Sourcebook    as  well  as  providing  organization  by  types  of  problems. 

The  rationale  by  which  the  authors  are  selecting  the  materials  for  the 
Sourcebook   is  captured  in  the  remark  that  mathematical  thinking  at  all 
levels  should  emphasize  that  mathematics  forms  an  integral  part  of  our 
ciyilization^and  should  equip  students  in  jattitude  as  well  as  knowledge. 
This  project  has  a  real  opportunity  to  make  an  important  contribution  to 
the  education  of  young  people  in  mathematics  and  to  their  confidence  in 
the  value  of  mathematical  learning. 

Question  4:  'Is  the  content  of  these  instructional  materials  scientif- 
ically correct^  I 

That  the  material  is  scientifically  accurate  is  guaranteed  by  the  high 
quality  of  the  Editorial  Board.  The  contents  of  the  problems  are  also 
current,  but  some  problem  data  will  eventually  become  dated. 

The  goal  is  to  develop  a  mathematically  literate  population.   As  a 
bonus,  some  students  may  also  be  turned  toward  a  scientific  carper  by 
demonstrations  of  the  application  of  mathematics.    The  problems  illus- 
trate most  of  the  mathematical  topics  taught  in  grades  7  through  12, 
except  possibly  for  some  pre-calculus  ideas  that  a  few  students  might 
meet  In  grade  12. 

In  summary,  we  have  high  hopes  for  the  mathematical  values  of  this 
material. 

Question  5:    Is  the  content  of  these  instructional  materials  educa* 
tionally  sound? 

Few  adverse  reactions  are  anticipated.    However,  parents  will  need  to 
know  the  reasons  behind  the  use  of  these  materials.    The  teachers 
should  be  especially  interested  in  the  use  of  the  source  book  with 
students  in  grades  7-12.    Teachers  will  like  the  idea  of  dealing  with 
the  reality  of  these  problems,.   Most  students  will  find  the  problems 
interesting  and  motivating.    A  comprehensive  source  does  not  now  exist 
for  these  types  of  materials.    It  provides  for  g  practical  way  to  gather 
additional  problems. 
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^  Teachers  should  gear  the  materials  to  the  level  of  the  students  whom 
they  are  teaching.    Indeed, reading  the  problems  could  cause  frustration 
for  certain  students.   Although  these  problems  do  not  typify  _a  unique 
,and  new  approach,  the  collection  does  possess  sufficient  variety  of 
^Rroblems  to  match  the  learning  styles  of  most  students. 

If  the  project  can  come  up  with  a  practical  approach  to  modelling  (as 
the  proposal  promises)  it  will  have  to  be  considered  ingenious;  as  it 
is  nearly  impossible  to  find  quality  material  at  this  level  on  this 
important  aspect. 

The  range  of  students  in  a  typical  junior  or  senior  high  school  to  whom 
these  materials  might  appeal  is  extremely  wide.    It  is  possible  that 
the  materials  themselves  may  appeaUto  a  greater  degree  to  goal  oriented 
students.  "  However,  the  motivation  and  interest  intrinsic  -in  such 
problems  couTd  cause  a  student  to  become  more  goal  oriented  than  before 
becoming  involved  in  the  program. 

Many  of  theproblems  avoid  bias  by  using  the  second  person  pronoun  much 
of-the  tme.J  These  materials  are  not  controversial  but  may  present^  as 
most  rear  problems  do,  some  value  problems,  e.g..  Gathering  wants  to 
earn  a  greater  reward  for  less  work;  the  Williamses  are  fetinfty  people; 
the  thief  opening  a  lock,  etc.  They  are  adequately  handled  and  in  many 
ways  impressive.  ' 

These  programs  sjnould  prove  to  be  educationally  sound  to  a  very  high 
f  degree.       •  . 

■  Question  6:    Are  the  proposed  and  anticipated  outcomes  of  the 
instructional  materials  desirable?- 

It  is  intended  that  students  will  acquire  an  increased  awareness  of, 
•   the  relevance  of  mathematics  to  everyday  life— the  general  usefulness 
of  mathematics.    Also  expected  is  a  heightened  interest  in  problem 
solving— an  analytical  responsiveness  to  problematical  situations 
including  specific-ally  (a)  developing  or  selecting  a  model  that  repre- 
sents the  situation  and  permits  progress  toward  a  solution  and  (b) 
finding  solutions  to  well -formulated  problems.    When  the  problem  Source- 
book is  in  use  we  might  expect  an  increase  in  the  number  of  entries  in 
national  problem  solving  competitions.    We  also  expect  some  improvement 
in  the  attitudes  of  most  students  (whofse  teachers  are  using  the  resource 
book)  concerning  the  usefulness  of  mathematics  (we  don't  know  how  mych 
or  how  widespread  this  effect  would  be).    In  addition  we  expect  some 
positive  response  from  those  persons  who  have  criticized  the  mathematics 
curriculum  of  schools  as  being  too  abstract,  e.g.,  many  engineers  and 
natural  scientists. 

Unless  specifically  backed  up  by  implementation  programs,  however,  this 
material  will  not  achieve  the  expected  outcomes  for  the  majority  of 
secondary  school  mathematics  students.-    There  may  be  no  change  in 
students'  efforts  to  use  mathematics  in  daily  life  unless  more  attention 
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J  -in«n  nrocpss  and  teachers  are 

pxoected  to  continue.    ^1^/"^^  ^ 

tose  their  desired  effectiveness.  , 

.    «  .tc   and  we  found  no  evidence  of 

Sourcebook  was  use^d  extensiveiyr 

bourteuuu  ^    .,1.,  nrp«:pnt  i mpl ementatiorv 

.     ,     nn  these  instnJCtKiniLJ!^  C.-'V 

'  At^A  to  use  the  materials 

-  T'^:;^^"'^'^'^  rrSsro'Xe  pro"-'- : 

SoSe  breaking  away  from  '  !,'j/„;'t  rg  to  the  mth  teacher  A 
f6r  inclusion  and  a  teacher  couiu  y 

using  it  the  next.  -  . 

answers  to  other  facets  of  life.  , 

answers  Lu  ^  fhpse  materials* 

,   the  materials  so  that  the  distr  ^ 
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Question  8:    Are  the  Costs  for  implementing  these  instrurtional 
materials  reasonable? 

[ihfi  expected  dollar  costs. for  implementing  t>u&  project  should  be  less 
inan  $10  per  school  or  teacher  who  expects  to  us,e  the  Sourcebook, 
There  should  be  no  costs  for  continuing  use.    There  are  no  other  ways 
in  which  the  school  districts  might  spend  less  money  to  meet  the  same 
need;    Mathematics  consultants,  field  trips,  and  curriculum  rewriting 
would  all  have  price  tags  considerably  higher  than  using  this  resource 
book.    Furthermore,  no  comparable-  materials  exist  for  this  purpose. 

As  far  dii  non-fiscal  "costs"  are  concerned,  some  teachers  Will  have  a      .  ^ 
difficult  time  with  some  of  the  problems.    It  is  possible  to  misuse 
any  materials.    For  example,  a  few  teachers  might  use  some  of  these 
problems  as  ^'whips'*  for  disciplinary  purposes  or  in  other  ways  that 
downgrade  pupils. 

Our  overall  reaction  is  thatjhe  material  ou^hj:  to  be  published  and 

made  available  and  that  the  cost  will  be  reasonable.  ,  ,  , 

Question  9:    Is  the  management/organization  plan  adequate  for 
producing  these  instructional  materials? 

The  formal  search  for  problems  from  a  variety  of  disciplines,  as  well 
as  the  breadth  of  background  of  the  participants  in  this  project,  insure 
that  the  ^materials  produced  will  have  the  ciesired  diversity.    It  appears, 
however,  that  the  internal  monitoring  procedures  have  not  been  adequate 
to  maintain  project  movement.    This  project  was  conceived  by  several  of 
the  best  (and  busiest)  individuals  in  the  field,  and  there  was  probably 
some  lack  of  realism  in  predicting  the  level  of  comnitment  that  these 
individuals  would  be  able  to  make  to  the  pf'oject.    Indeed,  this  is  one 
case  where  we  feel  that  the  project  budget  may  be  too  thin  in  the  senior 
staff  category.    We  would  have  expected  to  find  at  least  one  FTE  staff 
member,  with.strong  credentials,  committed  to  .writing.    We  had  feared, 
on  the  basis  of  the  evidence  at  hand,  that  the  project  was  not  progressing. 
After  a  phone  conversation  with  the  new  principal  investigator  our  concerns 
are  partially  eased,  but  the  importance  and  potential  of  this  project 
lead  us  to  suggest  frequent  encouragement  (monitoring)  by  NSF  through 
informal  communications  with  the  principal  investigator  by  the  program 
officer  in  chargs. 

While  the  difficulties  with  the  project  are  due  primarily  to  the 
internal  personnel  changes,  it  is  also  true  that  the  NSF  monitoric^g  was 
not  particularly  effective.    More  frequent  contact  with  project  personnel, 
even  on  an  informal  basis,  would  have  kept  the  Foundation  abreast  of 
things.    Furthermore,  after  it  became  clear  that  there  were  personnel 
problems,  there  was  a  surprising  lack  of  initiative  shown  by  the  project 
monitors  in  encouraging  a  change  to  a  more  efficient  or  realistic  project 
organization.    Future  monitoring  oT  this  project  should  include  a  close 
watch  on  the  organizational  structure. 
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In  summary,  we  feel. adequate  information  about  the  progress  of  this 
^mportant  project  has  not  been  coming  to  NSF  and  other  interested 
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h  6  d-  SAM  (Panel  2)':  Individual  Panelists'  ResponsesSg  IQth  Review^ 
U.  6.  d.    SAM  iHanei  un.t  are  vour  qpnpr.r  imoi^essions  of 


Ques   

"the  curriculum? 


NSF  Staff  Note-    Panel  2  chose  not  to  submit  individual  comments  on  each 
NSF  Staff  Note,    Kane,  ^^^^^^  submitted  a  response  of  the  whole 

panel  to  the  10th  qxiestion.    In  addition,  one  PJ^e  f 
submitted  general  comments  which  apply  equally  to  all  Tive 
curricula  reviewed  by  Panel  „2.,  and  which  have  been  agreed 
to  by  all  other  members  of  the  panel. 

Panel  2's  common  response:  , 

We  strongly  support  the  concept  of  t^'s  P'-?j«*^"^°';P '^''jL'SS^untelr"" 
that  it  m  *t  founder  because  it 'is  so  highly  dependent  on  the  volunteer 
efforls  and  general  good  will  of  talented  and  busy  people. 
He  .0  urge  the  development  of  introductory  .aterU  ,^ 

or  so  (completion  of  about  bO^  ot  tne  lr"V%     „v,ninrf  i<:  fplt  to 

-•r=2i'5t^'ta^nL™ts;r^^^^ 

•  stagnating  should  be  supplied. 
General  comments  prepared  by  Professor  John  AlVen  Easley/.  Jr..  and  agreed 
to  by  all  other  members  of  the  panel.        ^    ^  s 

'Slly  at  the  shortcomings  of  the  corresponding  pr/grams  of  the  1960s. 
iS|s!r£te:r-»'ne%^^^^ 


situation, 


Tf  it  reasonably  easy  to  test  such  a  guests,  there  is  certainly  no  harm 
•  U  In  fa?t  some  of  the- least  expensiye  projects  we  reviewed  are  the 
in  It.    In  fact,  some  of  tne  leasi  5  m  innovative  idea  is  very 

Tar  e'":  n"J-.u  fp       rth°the  st"S  Tugges?ion  that  one  inquire 

TrlSr^peteS.  in  carrying  out  such  evaluative  ^^^^^I^V -n^^u/h  elaluit  ons  is 
rulersufficiently  detached.    What  is  sorely  needed  in  such  evaluations  is 
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for  those  who  are  inventive  in  creating  new  curricula  rikicHn   d«ii,l  \ 

There  are  two  groups  of  professional  investigators  who  can  help: 

1)  Responsive  evaliiators. 

2)  Cogniti\(e:analysts.^ 

JL^J!rfnn\^V^''      2"^^  Supporting  this  kind  of  study.    As  a  result  we 

rSid'JV"™;"'^  "       .production  of  materials     Sot  onW  iHoSut         ' . 

ment  ^  °^  ""^"^^  ^^^^         committed  to  matprials  <ievelop- 

Experimental  trials  of  carefully  revised  materials,  selected  to  tP./fho 

kind^  of  IvM^atio":         ee"  ^^„r'  „  I'p  „tc  T^  rti^'-r^^''^ 


Additional  comment  by  Mr.  Daniel  J.  Hogaii: 

AUhounJ  tr^t  completely  with  this  statement  for  the  following  reason 
Although  the  type  of  evaluation  suggested  by  Dr.  Easley  is  commendablp' 
and  should  be  done.  I  do  not  belieJe  that  the  bureaucracy  caSTtSnd 

rfhrN;?'';'%^''"f;    '  ^^''^'^        ^^^^^ion  of  ?  r^lnd  Sf  expert 
to  the  NSF  staff  would  better  serve  the  organization." 
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D.  7.  a:    PSIM:    NSF  Descriptive  Information 

PROJECT  title:    Creation,  Testing,  and  Dissenilnation  of  Problem  Solving 
/  Instructional  Materials  (PSIM) 

PROGRAM:    Science  Curriculum  Development 
PROJECT  DIRECTOR:    Richard  V.  Andree 
INSTITUTION:    University  of  Oklahoma 
, DEPARTMENT:  Mathematics. 
BUDGET:    Total  Granted:  $66,800 

Dates:     6/27/75  -  Present 
PROGRAM  OBJECTIVE:    Science  Education  Improvement 

PROJECT  OBJECTIVES:    Development  of  enrichment  materials  for  high  school 

mathematics  courses. 

PROJECT  SUMMARY 

OBJECTIVES:        .  ^  q 

*  4.k<c  nrniort  i«:  to  develop  five  independent  units  of  cur- 

s,sr»:.!;'.;'i.sssi.t  ;s;,™ui«3  ~-..»-  - 

matics  cl-ubs. 

ACTIVITY  PLAN:  '     .  ,  \ 

1.  Developn^nt  offlvelnde^  -Jts  °f  c.r)^ateri^^^^^^^ 

?ea"re^   iln^e     re^ftifaVaurrs^^li  locally  and 

Jationalirand  revised  before  it  is  released  generally. 

2.  The  original  unrts  will  be  tested  ^J^^.^IJ^^-^^y.^I/^rhl'jrru".? 
Oklahoma  schools  at  various  grade  ^5^,^ J'^sh^  for  evaluation, 
teachers  will  meet  in  a  series  of  lyal^I^^  take  a 
criticism  and  suggestions  on  the  materi  K  J^e  ^J^J^^"?^  the  mate- 

mathematics  and  science. 
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3.    The  feedback  from  (2)  will  be  used  to  assist  the  authors  in  revision 
Of  the  materials  and  preparation  of  Instructor's  Manuals  for  the  urrits. 
When  completed  copies  will  be  distributed  to  interested  teachers  and 
an^feedblck  N.C.T.M.  and  Mu  Alpha  Theta  for  additional  exposure 

UTILipTION  PLAN: 

A  one-week  workshop  is  planned  for  Summer  or  December  1976  to  helo 
secondary  teachers  whose  schools  show  interest  in  teaching  units  on 
cryptography  and  crypt-analysis  become  familiar  with  the  material. 

The  revised  material  will  be  made  available  through  the  National  Council 
?nii!n   S^'J^i   Mathematics  and/or  tT.e  National  High  School  and  Junior 
.College  Mathematics  Club,  Mu  Alpha  Theta.    The  preference  of  NSF  will  be 
the  deciding  factor  i.n  choice  of  publisher. 

PERSONNEL: 

Project  Director:  Richard  V.  Andree 

Co-Project  Director/Writer:    Josephine  P.  Andree 
Editor-Writer:  '     Claudia  Enibry 

Mike  Andrews 


\ 

\ 


liO 

ERIC  129 


ERIC 


D.  7.  b:    (PSIM):    Project  Director's  Response  to  10  Review 

Question 

Question  1:    Is  there  a  genuine  need  for  these  instructional 
material s? 

This  project  is  a  direct  result  of  expressed  needs  by  secondary 
teachers  in  the  Oklahoma  area.    Most  mathematics  textbooks  are 
written  for  the  average  or  better  student  and  are  strongly 
dependent  on  earlier  mathematics  courses.    A  student  who  does 
not  fully  comprehend  one  level  is  severely  handicapped  at  the 
Sext   e  el     One  difficulty  in  teaching  students  to  thxnk  carefully 
Snd  loqica  ly  is  that  either  the  material  used  requires  extens  ve 
ba"ck  r^ind   or  the  logic  is  so  simple  (i     .  All  .en  are  mor  a 
Socrates  is'a  man;  hence,  Socrates  is  mortal )^that  it  is  useless 
in  the  solution  of  most  practical  problems.    Three  years  ago 
several  secondary  teachers  challenged  m  to  find  interesting 
roMems  requiri-ng  logical  thinking  to  solve,  but  ^eq^ir  ng  1  t  le 
additional  mathematical  sophistication  (no  groups,  Q'^f      etc. ) . 
The  teachers  pointed  out  that  many  students  ^^^"'^depr  ved  ome 
arP  woefully  deficient  in  confidence  to  cope  with  mathematics  and 
ould  benefit  from  additional  study  of  arithmetic  facts  However, 
they  are  so  "turned  off",  it  is  difficult  to  provide  effective 
instrSaion     A  group  of  teachers  brainstormed  the  problem  with 
r  inS  wrs   Andree  for  several  weekends  before  the  idea  of  using, 
^^iptaritKm^  and  crytography  as  .vehicles  for  teac  ing  logica 
thinking  was  suggested.    There  is  a  need  for  fresh  "^^terial  that 
wi  1  hSld  the  interest  of  a  disenchanted  student  and  offer  him  an, 
oDDortunity  to  succeed.    Cryptarithms  are  challenging  puzzles, 
?  ey  e  t  ce  te  student  to  correlate  knowledge  of  arithmetic  and 
4he  alphabet  to  discover  a  satisfactory  solution  and  test  it. 

flt  anv  meeting  of  the  National  Council  of  Teachers  of  Mathematics, 
teachers  cfusLr  eagerly  around  displays  of  "materials  p  esen  ing  new 
techniques  in  teaching,  often  spending  their  ^"1^ 
materials.    The  wide  use  (over  25,000  copies  ^^l^)  of  the  five 
booklets  of  mathematical  enrichment  materials  edited  by  Mrs.  Andree 
illu  trates  this  point.    The  National  Council  of  Teachers  M^the- 

:         is  aware  of  the  need  and.  has  P"b];^^«?;^^J^;;:^,V!!as      re  e 
thinking  and  logic  for  secondary  students.    The  Council  has  expresseu 
interest  Tn  distributing  booklets  from  our  project  when  they  are 
available.    (See  letters  at  end  ot-p«mo^l.) 

The  National  High  School  and  Junior  College  "^^^^"'^J^'",^!;:;',,^/",'"' 
nterested  in  cryptarithms  when  Dr.  Andree  presented  a    ecture  at 
I  ituonal  meeting  of  their  students  and  teachers  (The  University  of 
Arkansas    1974).    They  will  publish  the  project  materials.  Some 
Sni  be  distributed  without  charge  to  their  1400  chapters  immediately. 
Others  will  be  available  to  any  teacher  at  cost.  T 
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Groups  of  teachers  in  Arkansas,  Oklahoma  and  California  have  exoressprf 

flcf  rl-  ^^'^  learners;  some  as  an  extra  activity  for 

fast  achievers;    some  as  math  club  projects.  dcuviiy  ror 

?rfho^c°^^^'^'?"'r°^  cryptarithm  problems  exist  and  are  evaluated 

?o     af    Brief  °I  "'V-'''''l  ''''''''''  °"  P^9^^  30  of  our  am  ded 
K  EnMnH*,-n  K  \  5"9gestions  for  the  solution  of  cryptarithms  can 
be  found  in  books  on  mathematical  recreations.    HoweJer.  these  sources 

0  be  u^edln  the'::?'?"'''^'.  discussions  of  the  logic  ^or  theoreT 
achiPvP  fr.ncf    V°^"^'°"  Of  cryptarithms;  let  alone  attempting  to 
'solving.    •      •        ""^  ""'^P^'^^^"^  solving  to  more  general  problem 

V 

?ng'[hVa^on'cat?nTl?^  ^T^'T.  1°:'^'  ^'"^^"^  ^°  demonstrat- 
ing  the  applicat  on  of  each  method  discussed.    Problems  range  from 

very  easy  to  challenging.    Careful  examination  reveals  thaTmuch  of 
the  literature  on  cryptography  and  cryptanalysis  is  too  advanced  for 
whi?e  oSe'rr.  ^'r^'^'  excellent  papers'  by  /.  Levine,  ?or     am  e 
while  others  are  trivial  (limited  to  the  most  elementary  substitu- 
tion ciphers  with  word  divisions  left  in)  and  do  not  stress  the  - 
logical  principles  involved.    Four  books  stand  out 

TheCode^lreak^  by  David  Kahn  (1967)  is  the  most  detailed 
U  M  pages)  and  comprehensive  history  of  cryptography  avail- 
able.   It  IS  well  written  and  authoritative.    No  attempt  will- 
be  made  to  repeat  this  material,  but  for  related  historical 
information    references  will  be  given  both  to  this  volume 
and  to  Pratt's  Secret  and  Urgent. 

y     SecretCodes  by  L.  Peck  (published  by  N.C.T.M. )  contai  ns  some 
excellent,  even  though  very  elementary  ideas.    It  is  not 

^Z^s^^^''  '^^"^^^  °^  ''''''  ^°  P^^- 

^RtJinalisis  by  H.  F.  Gaines  (1939,  1956)  is  completely  non- 
mathematical ,  but  provides  an  extensive  compilation  of  woFklble 
techniques  related  to  solution  of  The  American  Cryptogram  ' 
Association  type  problems.  ^ 

ilenjentajx^Cjyjt^^^       by  A.  Sinkov  is  the  best  available 
text,  but  IS  frankly  aimed  at  superior  students.    It  makes  no 
effort  to  help  the  student  recognize  and  transfer  the  statistical 
and. -logical  reasoning  developed  in  cryptanalysis  to  the  solution 
of  non-cryptographic  problems. 

^^h'^'f''  ^°      "°  satisfactory  alternative  materials  in  this 
area.    The  Andreos  are  convinced  that  such  material  can  be  created. 
The  r  combinea  experience  (12  books.  18  booklets,  and  several 
hunored  expository  articles)  ,>nd  willingness  to  devote  their  effort 
to  tf^^project  suggest    they  should  achieve  useful  resul'ts 

U2 


131 


Question  2:    Is  Lhere  a  markPt.  for  these  instructional  materials? 

Most  available  material  on  cryptarithms  and  cryptography  is  written 
fSr  devotees,  technical  army  units  or  other  adult  specia  i  ts. 
(See  more  extensive  literary  analysis  in  amended  proposal.) 

This  oroiect  is  creating  material  .on  cryptography  in  simple  everyday 
ISnguage  with  lots  of  ex/m1)les.    Examples  are  worked  out  step-by- 
st^to  inslill  the  logical  approach.   Many  problems  of  varying 
difficulty  are  pre^uoted-for  the  student  to  solve. 

Dr.  Richard  Andree  and  Josephine  Andree  have  each       ^8  years 
experience  in  writing  mathematics  for  high  school  students  iney 
served  as  editors  of  the  n  ii.  Mathi>matics  Lettf .  the  Mathemat  ca 
and  Is  book  review  editor  of  the  Anjer-jT^thematical  Monthlx. 

Hundredsof  teactierS  have  expressed  interest  in  '^^Jng  a  mini-course 
on  c^yptarithms  as/ enrichment  or  to  create  ^Pecial  interest.  It 
will  not  interfere  with  the  existing  curricy  um.    Today  s  "^athe- 
mat  cS  programs  frequently  include  ^^^VftaJd  afone 

outside  the  text.:  Each  of  the  proposed  units  will  stand  alone  as 

such  a  mini-course. 

Mu  Alpha  Theta  and  National  Council  of  Teachers  of  Mathematics  are 
organizations. 

Question  3:    nn  these  instructional  maierials  possess  a  clear 
purpose  and  rationale? 

The  logic  is  the  same  in  Spanish,  German,  Italian  or  tngiisn. 

The  simple,  conversational  tone  of  the  no-t-^Si^I^h^Hrn^tnrga-! 
the  interest  of  the  student  to  work  a  Pf//^  cryptarithms 
Success  is  the  kfey  to  further  Many  very  s;"^P;^  ^/P^  ^,^1 

.  expertise.  143 
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li^r?,'^  a  ™tter.of.fact  Introduction  of  a  simple  chart  to  keen  track 
tL  .Zl'.'',  t^'"  °'  --^l^tiohships.   This  approach  can  be  adapte'd  Sy 
the  student  to  many  real  life  prob  ems.    A  sincere  effort  u  ^1^2  f„ 

^S^'!:'/"!?  ""'"^'^  A"  snti?e   age  Is  deJoted  to  ?his  task 

111  b's  in^uirt"  i^^^rr.''  ^jrr^h  forward"?  ^ysns'Sips'sf- 

j?es^nt*d'\%^  Ss^fSiT^*?'"  r^-'- -  =s'?he%trare 
presented  as  useful  information  to  be  used,  not  as  jargon  to  be  "proved." 

The  project  intends  to  capture  the  interest  of  all  students  in  a  fre.h 

a'   '  :j?nTde"5iJionf  1??s"ln'SM°a"'"'  T'^"'^  oLlrl?^^ 
able  we  hone  to  oIn=^;,.    !f  ^  "  ^  ''""^^  '"'  9™^        success  avail- 
by  ordlnSj^maJh^al^s  """-"^o 

sj'r^;y?pL\^:cr?o'j?Ls^^^ 
aiiSr^-^^ 

leacners  will  not  need  special  training. 

^=  .ls._the  content  of  thesp  in.f.M.tional  materiaU  " 
scientifically  correct?   

Iccuwf^o?I.''^Pj-3''P^^      ^^^^       student  develops  for  himself 

siiu-froj'io  ??ri33ft:sL*it?ud°"=^ 

pfbs^olC  '         '  cumber^jL  ?o™al 

w^J"fJ-''^-'°""."'''^'"'''^  ^*«'^<'  toward  developing  the  habit  of 
logical  thinking  and  systematic  testino  of  retultt     rkic  <>' 

logical  analysis  is  ba^ic  to  theici  n  i  ic  m     o  !         ioSs  s"dent? fic 

IT  correct).    In  most  scientific  work  the  time  lapse  between  coniecturp 
and  acceptance  of  the  result  is  frustratingly  long.    CrSithms  and 
cryptanalysis  do  not  suffer  from  this  difficulty     ScienSisJ^  matSpi 
ticians  and  just  plain  John  and  Jane  Doe  need  training  Jnloair?? 
(scientific)  deduction.    The  lack"  of  immediate  re  nJo?cemeI?^•s  one 
reason  such  training  often  fails  tq  "take"  with  Ikly  SJv'ai^d^students. 
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Question  5;    u  tho  content  r.f  tw  instructional  materials  t;. 

educationally  sound?  • 

tf  .nthii5tastic  reception  by  teachers  and  students  alike  is  any 
TritSMon  of  eSurational  soundness,  the  Andrees'  material  on  ^ 

?  f  ferrets  ^^^^^  i"o  llud^nrfrol^  ^a  S'"" 
reactions  ffom  anyone. 

Zll\T%luy  Advanced  P-^'^^^I^^Srjru'rse^'HZ  ™st  , 

included  for  such  students  "'"'""'^'^'has  been  to  rekindle  ' 

startling  and  ef  ec  -ve  use  0     hese  mat^  ^^^^^  and  minority 

irr^h^n^iJSerrJe'n^rby'rraditional  mathematics  courses. 

i:r:nfIcr;e^ais;;rrthr^ 

solving  techniques  to  non-cryptography  areas  is  particularly 
noteworthy. 

Question  6:    ^r-  ^"d  anticipated  outcomes  of  the 

^       .  instructional  materials  aesiraole? 

Although  the  outward  content  of  these  units  is  the  solut 

if majbe  SosStble  to  develop  such  talent  within  the  framework 
of  the  traditional  curriculum.  t 

'ihe  enthusiastic  reception  5iven  our  advan^ 

supposedly  low  ability  students  ^"^^5^  '^J^.J^^-ithinq  new  produces 

stSdents.  is  encouraging.    We  recognize  tht    nything  new  p 

a  Hawthorne  effect,  but  suspect  that  more      ^^^^^^^^  ^   ^^^1  li^e 

convinced  interest  can  be  generated,  then  trans  err^^  lo  ^^^^^^^ 

problem  solving.    Students  can  be     ugh    to  a  pyteog^ 

that  must  nfcc»'ssari ly  be  used  to  solve  ^^P^ers  a  ^ 

to  non-cryptographic  P^^^lem  so  ving;    Jhe  maten      5.  ° 
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.^J^Erh"","-^/!!'  students.    Several  commented,  "I  never  did  under 
eii» 

result.    These  anticipated  outcomes  are  eminently  desirable 

sSoHs^Jh^st'udenrh  Vl^  'T^^"  °^  ''"^^^'^  ^^^^'^  techniques  and 
is  rLufroH     ?J  ''^'^'^  results.    Mo  special  equipment 

!  M  IJ^  ^^"^^"^         arithmetic  facts  to  solve  crvota- 
rithms  and  "letter  statistics,"  Including  digraph  and  triS^aSh 
frequencies  and  pattern  words  to  solve  cryptograms         ^  ^ 

Paper  and  pencil  are  the  only  needed  tools.    The  instructional 
materials  are  carefully  phrased  in  simple. Engishfo  be  read?  v 
understood.    Desirable  tables  and  charts  are  included  in  a  form 
that  can  be  economically  reproduced,  using  local  equipment  if  ' 
additional  charts  are  desired.  a    uv,ai  e^uifjment  u 

L^\esL'o'ns'o?'?hi!%TA''^*:;'  prepared  with  the  cooperation  and 
suggestions  of  the  70+  teachers  participating  in  the  DreDuhliratinn 

Sh?In^nnhl^r'^7  Presenting  this  material  in  addition  to 
Phosophical  and  behavioral  objectives  for  each  section  of  each 
unit     Suggested  hints  to  use  with  difficult  problems  as  well  as 
complete  solutions  will  be  provided.  . 

IIlnnr°^S'^^  P''"^"^  materials  to  teachers  in  several  work- 

shops.   Many  teachers  have  already  asked  to  participate  Their 
uggestions  wil    be  incorporated  into  the  final  mini-courses  and  " 
wSrk^hnn'Jn''^  Instructor ' s  Manual .    Teachers  need  not  at  end  a 
avIilSble  materials  once  the  Instructor's  Manuals  are 

■mLl!?^i°"^^-'^!?^  ^""^  ^""'*°''  College  Mathematics  Club  will 

?hp?r  ?^nnP7"^;"3  the  booklets.  Copies  will  be  distributed  to 
their  1500  chapters  (28,000  members)  in  all  states;  copies  will 

and'il'clT^M!      """"'"'^  "'^  ^°  '"^  ^^P^^  Theta 

Each  booklet  is  brief  enough  to  be  covered  in  a  feW  days.    It  could 
be  an  outside  activity  for  a  student  who  has  completed  regular 
assignments  or  it  could  be  an  interest-arousing  interlude  for  a 
student  who  is  hopelessly  lost  in  ti.e  regular  assignment. 
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Apparently,  no  special  P™'>'-,':;„rd%rtSe'°7i;?"s?5o°oI  t^^X' 
ir/e  ^sir; ;?  ^pr/tl^c^'pnTiri^rrrtb^ication  .valuation  of  the 
proposed  materials. 

^,e  cost  Of  the  ^^^^^^^^ (S^'^^^l^^^^"^ 

preparation  of  materials       .^o^^-^'^Jo!:"  J   r  paper  to  provide 
t'rel1"i1nary  materials  °"  eltiSn     but  the  masters  from 

'room  for  comments,  ^9::^^^;°"!  '"d-slifhU^        run  on  economical 

altered  or  deleted  with  scissors  and  paste  pot. 

Questions:    a.p  thP  costs  for  ^mpipmpntinq  ^hese. instructional. 
materials  reasonable? 

The  tota,  dollar  cost  to  N5F  ($66  800)  "'.^l-^^SSl  5Sd"" 

^.^^ojrhMrid-^^^^^^^^ 

series  of  mini-courses  and  are  putting  in  a  lot  of  etrori. 

for  p^rsinal  contact  with  and  instruction  from  the  authors. 

The  implementation  and  continuing  cost  to  the  schools  will  also  be 

Tr^ct  :^  rd?rtrrtex;tfe 

tions,  Mu  Alpha  Theta  and  the  National  Council  of  Teachers  or 
Mathematics. 

-L-i-tro^riirr^r^prrviS^diM^^ 


booklet.  ( 


AS  far  as  we  can  "-  ^ny  psychological  and  social  effects^wlll  be 
S^rl^rnJi^rors^reSti^ffc' (lo';Ja?rtMnMnS  Is  not  detrimental 
to  society. 
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Question  9:    _Is  the  management/organization  plan  adeouai-.P  for 
producing  these  materials?  '  ^  ■• 

'l^dl  T^^^^.^  ^\        ''esponse  to  a  challenge  from  a  group  of  Oklahoma 

ISr  JrrL^^J®"'^^  P''°'^"'=<=  °^  brainstorming  sessions  with  in- 

seryice  teachers,  pre-servlce  teachers  and  college  professors  tHp 
next  stage  was  a  pre-NSF  experimental  pair  of  90-miE^?e   eJtu^es  Jo 

'a^pIpc?f'iP''^°"^^'^'"^^y  "^^'"^r^'^y  'Students.    This  was  followed  bl 
a  semester,  ong  seminar  with  a  '^select  group  of  bright  students  fwho 

hli?'  xist^'er^H  f  f  '  P?esen\ation\'J5  L'et     n      t  . 

.  na^;?ina"rLn;eVtiJn"?n"?97r'"'"'-'"^'^^  '^'^-^      '  ''^'^ 

accp|!?pH'^EI°;'^'^^F  proposal.    When  the  proposal  was 

A^^o?i!f,-."'  J"r!I^.  *°       "^^"^''^''^  °^  T^^e  ^erican  Cryp^6gram 
Association  at  their  national  convention  and  through  their  journal 

•  S     K  i?"K  ^"J.^"PP°^t-    Their  enthusiastic  respSnslde?  ghted 
techn?ca    cJ  t?ci!^\PP^"^?''^         to  selected  members  of  ACA  for 
n!J?nn  •    ^^^ticism  as  well  as  input  from  the  70+  teachers  partici- 
pating in  the  prepublication  evaluation.    We  have  lots  of  outside  ' 
suppon.  input,  evaluation,  criticism  and  interest. 

Sho  ha3e^wo;kp!l^'ono;h'  ^"^^Pe'-^'enced  team  of  mathematical  authors 
TlZl  ''°rjf^,,t?9et^^?r  on  "lany  successful  projects  during  the  past 
1^  years.    The  University  of  Oklahoma  Office  of  Grants  and  Contracts  " 
and  Business  Office  monitor  the  financial  matters  using  JSesJandaJd 
state-approved  accounting  and  purchasing  procedures.  s,canaard 

Since  the  principal  authors  are  the  co-directors  of  the  project 
the  administrative  costs  of  the  projects  are  very  low,  but  the  ' 
project  IS  certainly  adequately  administered.    The  team  of  Dr.  Andree 
Mrs.  Andree  apd  Mrs.  Embry  has  been  working  together  successfully 
for  many  years  ao(Lcan  be  counted  on  to  produce  useful  and" interesting 
manuscripts  that  will  be  both  functional  and  in  good  taste. 
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D.  7.  c:  PSIM  (Panel  2):    Panel  Responses  to  9  Review  Questions 
Question  1:    !<:  there  a  qenuinp  n^^d  for  .these  instructionajjtvaterials? 

ThP  nrniect's  efforts  at  assessment  of  existing  cryptographic  material 
Ire  exSaus  ive   n3  a  thoritative.    There  are  other  materials  on  crypta- 
rUhmfbut  nothing  with  as  careful  an  analysis  aS  this  project. 

However,  we  question  ihe  project's  assessment  of  the  value  of  these  . 
materia  s  to  the  mathematics  community  and  for  general  c  ^ssroom  use.  . 
7t      no?  riP^r  that  there  is  a  need  for  such  ari  exhaustive  project  on 
's   j        llucJ^nmne^aipeal.    It  is  more  ^i^f^y  -Sfa"'' 
will  reach  a  small  proportion  of  the  student  population,  in  particular. 

math  clubs. 

Furthermore  .-we  question  the  degree  to  f J^^JS;^^,^":;;;^,i;]n5  "?Se?e  , 
will  effect  a  transfer  of  learning  to  °t^^r  log  cal  thinki^^  ligicllly 
should  be  pre-  and  post-testing  of  students'  ability  to  tninK  'ogi"  y 
Lnaged  byTgroup  outside  the'project  as  a  means  of  insuring  credibility. 

.question  2:    Is  there  a  market  for  these  instructional  materials? 

In  the  opinion  of  the  panel  this  product  would  have  extremely  limited 
aoDeal  to  the  general  population.    Cryptarithms  require  considerable 
teScher  fam  liarity  for  effective  use  and  have  grea  er  potential  as  a 
vehicle  for  enrichment  than  for  problem-solving  instruction. 

The  panel  finds  publication  infomation  somewhat  conflicting.    Plans  for 
dissemination  are  tenuous  at  be,st. 

Questions:    nn_Ihr::_ ^-^--^^""^^  materials  possess  a  clear  purpose 
and  rationale? 

The  stated  goals  are: 

(1)  development  of  logical  thinking  and  problem  solving; 

(2)  help  for  math  teachers  and  studerits.    (It  is  inferred  that 
there  may  be  personal  satisfaction  from  working  on  problems 
with  no  immediate  application.) 

These  instructional  materials  may  well  be  of  ^^tl?^X\hirtherrwrir 

lalready  existing  in'terest  and  ski?l  in  problem  solv  ng;  furthermore, 
these  materials  could  be  discouraging  to  many  student:.. 

In  view  of  these- reservations  an  external  evaluation  of  the  impact  of 
these  materials  is  desirable. 
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ll^QPtent^of  these  in.trurf.lnn.;  .ateriaU  .ripnHf. 

L1eHaT^'?ho°Jn^^'  '"^^r  eliminates  dou^  about  the  accuracy  of  these 
TcSoSi'lJudelSs  ca°n"o?^  °'  secoL°ry''"^ 

of^nrn!!?Iri'^5  P"^"^"!  '  '^''^  ^P^'^^^'^  approach  to  the  general  topic 
Qf  problem  analysis  and  ar^h  aim  at  only  one  aspect  of  sctentif  c 
literacy;  they  are  not  aimed  at  producing  future  cryptographers 

the  content  of  these  instructional  material  educa- 
tionaJly  sound?      ^  :  ' — =^ 


Cryptarithms^fSve  been  used  as  instructional  aids  for  years     THpw  av^o 


•  ^,^]^;^ed.  highly  motivated  st^dln^i/'T  er  l^n    e   dT  ^haTl^ 

th  Dking  will  be  an  outcome  of  the  .use  of  theSe  materials;    n  fa>?^^  ' 
■  less  talented  students  may  be  affected  adversely.  '    '  y't;' 

/Adverse  reactions  can  be  expected  from  teachers  In  reference  to  moti."4' 
vation  and  transfer  of  learning;  parents  might  react  adveJslly  t^^Jhe  ute 
of  cryptanthms  as  an  instructional  program'  but  not  as  enrichment  T 
c?uSlpJnsors?'^°"'  ''''''''         ''''''  studlnts  and  mafh     I  . 

Question  6:    Are^lhe_proposed  and  anticipated  outcomes  of  fhp  in.t.nr. 
tional  materials  desirable?  *■  

The  proposed  outcomes  of  the  use  of  cryptarithms  are: 

(1)  improved  problem  solving  ability,  and  .         '  f 
(      (2)    increased  motivation  of  unmotivated  students. 

l2onIl!!i'''''u,°^  transfer  studies  we  do  not  expect  much  improvement  in 
■general  problem  solving  ability.    (To  get  demonstrable  transfer 
strategies  for  problem  solving  must  be  taught  explicUlyT 

■crack^Hnhpi!  an  increase  in  the  ability  to  solve  cryptarithms  and  to 
crdck  ciphers.    But  we  a^e  concerned: 

/ 

allf  ^"  ^")t"de  that  "math  is  useless"  may  be  reinforced, 

(2)  that  some  students  may  get  "hooked"  on  cryptarithms  and 
spend  far  too  much  time  on  them. 
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Question  7:.  Do  these  Instructional  materials  present  Implementation 
✓  problems  for  tne  schools?      \  ^  ^ 

It  is  not  anticipated  that  cryptarlthms  wolld  be  presented  as  a  course 
in  itself   but  rather  as  a  mini-course,  math  club  activity,  or  un^i^ 
an  exiltnq  course     Teachers  who  use-thesi  materials  will  have  to  , 
trailed   n  it^  Surpose  and  In  solving  crypt;ar1thms     Students  and  parents 
need  Infofl^tlon  as  to  the  desired_,outcomes  of  thes?  materials. 

Question  8:    Are  the  costs  for  Implementing  these  instructional  materials. 
reasonable? 

^s  supplementary  material  the  cost  wil V  be  reasonable.  J 

Comparable  materials  on  cryptarit^»ns  do  not  exist     Although  there 

^ome  sbort  p'ublications  which  contain  some  of  this  same  kind  ot^raateria i , 

there  is  nothing  as  complete  or  as  thorough.  , 

Question  9:    Is  the  management/organization- plan  adequate  for  producing 
these  instructional  materials? 

with  possible  alternative  resource  development  projects. 

Administration,  internal  monitoring  and  feedback  has  been  adequate  for.'  ^ 
this  (essentially^  one  person  project.  / 

ThP  Andree's  will  undoubtedly  produce  the  materials  as  proposed.  But  . 
ie  ffnd  no  plan  for  follow-up  on  the  impact  of  the  materials  on  students, 
vis.-a-vis  the  project  'Objectives. 
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D.  7.  d:    PSIM  (Paoeia):    Individual  Panelists'  Responses  to  the  10th 

Review  Question:    What  are  your  general 
impressions  of. the  curriculum? 

NSF  Staff  Note:    Panel  2  chdse  not  to  submit  individual  coiranerits  on 
each  project,  but  rather  submitted  a  response  the 
whole  panel  ta  the  10th  question.    In  addition,  one 
panelist  submitted  general  comments  which  apply  equally 
^'  to  all  fiv^  curricula  reviewed  by  Panel  2,  and  whtch  have 

'  been  agreed  to  by  all  other  members  of  the  panel • 


Panel  Jl^"common  response: 

The  cirypt^raphic  materials    ^oduced  by  this  project  comprise  as 
exhaustive  and  authoritat^        coverage  of  the  topics  asA:ould.be  used  - 
by  high  school  students.    no,../er,' there  is  serious  question  about  th^ 
need  for  this  material,  in  terms  of%oth  its  limited  appeal  and  its 
unproven  effect! veniji^s  in  improving  problem  solving  skills- 

This  panel  recommeryds'that  projects  which  propose  tb  produce  materials 
as  extensive,  as  p^rj>heral,  and  as  idiosyncratic  as  these  should 
carry  more  definitive  plans  Tor  follow-up  research  to  determine 
whether  the  goals  are  met.    Moreover^  the  plans  must  include  the 

 development  of  materials  that  make  explicit  how  the  project's  output 

fits  Into  an  instiructional  program. 

/  V 

The  panel  would  emphasize  thatM*t  certainly  is^  appropriate  and  valuable 
for  NSF  to  fund,  from  time  to  time,,  such  small,  innovative,  experi- 
mental or  pilot  projects.    However,'  follow-up  evaluation  is  an  essential 
part^of  such  projects  and  should  be  included  in  the  project  plans. 

General 'r comments  prepared  by  Professor  John  Allen  Easley,  Jr.r^nd  agreed 
to  by  all  other  members  of  the  panel: 

At  thl^Doint^  i-t  is  clear  that  many  of  the  innovative  curricula  introduced  ^ 
during  the  1960's-  in  particular,  many  of  the  "new  math"  programs  -  iell  far 
short  of  the  'anticipated  effectiveness.    To  insure  greater  effectiveness  in 
future  curricula,  each  and  every  new  project  must  be  required  to  look  care- 
fully at  the  shortcomings  of  the  corresponding  programs  of  the  1960*s. 

There  is  ll\ttle  evidence  that  this  has  been  done  in  the  five  mathematics 
projects  un^^r  review  by  Panel  Number  2  (nor  is  it  being  done<|n  most  other 
projects  in\ijiath  ^nd  science  known  to  the  panel).    Instead  each'^project 
mfakes  its  own  new  guess  a<^  to  what  needs  to  be  done  to  improve  th^  present 
situation.  - 

If  it  is  reasonably*  easy  to  test  such  a  guess,  there  is  certainly  no  harm 
in  it.    In  fact,  some  of  the  least  expensive  projects  we  reviewed  are  the 
most  pror^isihg;    But  if  the  cost  of  implementing  an  innovative  idea  is  very 
larqe,  then  we  must  put  forth  the  strong  suggestion  that  one  inquire 
whether  the  particular  project  is  worth  the  cost  of  implementation.  The 
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great  difficulty  in  imptementing  this  suggestion  is  that  the  people  who  are 
experienced  and  talented  in  creating  curriculum  materials  are  rarely  trained 
or  competent  in  carrying  out  such  evaluative  checks;  nor  are  they,  as  a 
rule,  sufficiently  detached.    What  is  sorely  needed  in  such  evaluations  is 
for  those  who  are  inventive  in  creating  new  curricula  (Usiskin,  Pollak,  etc.) 
.to  be  teamed  with  those  who  are  trained  ih^.inqui«^irTg  into  educational  pro- 
grams and  institutions.  ^ 

There  arei  two  groups  of  professional  investigators  who  can  help: 

1)  Responsive  evaluators.  ^ 

2)  Cognitive  analysts. 

At  present,  the  NSF  is  not  supporting  this  kind  of  study.    As  a  result,  we 
are  facing  the  danger  of  a  substantial  breakdown  of  communication  between 
the  scientific  community  and  the  schools.    This  is  reflected  in  Congress 
as  well  as  in  the  lack  of  enthusiastic  reception  of  many  NSF  sponsored  cur- 
riculum projects  in  schools.    To  correct  this  trend,  we  need  not  only  new 
surveys  of  needs  but  a  greater  interest  of  NSF  in  gaining  knowledge  about 
what  works  and  what  doesn't  work  in  the  introduction  of  new  materials  and 
practices— and  why.     As  we  ^ee  the  projects  reviewed  by  Panel  Number  2,  a 
more  careful  review  and  evaluation  1s  needed  before  very  large  amounts  of 
money  are  committed  to  the  production  of  materials.    Not  only  is  input 
needed  from  a  broader  range  of  persons— even  the  most  talented  curriculum 
innovators  often  overlook  certain  points  of  view  which  are  important— but 
experimental  and  pilot  studies  of  the  innovative  ideas  should  be  carefully 
tested  before  large  sums  of  money  have  been  committed  to  materials  develop- 
ment. 

Experimental  trials  of  carefully  revised  materials,  selected  to  test  the 
key  ideas  of  the  p.roject  (perhaps  taking  only  a  month  or  two  of  school  time) 
to  learn  teachers'  and  pupils'  perceptions  is  a  kind  of  research  that  is 
much  needed.    The  teaching  in  these  trials  must  be  carefully  described  and 
not  just  re:ults  on  pupil  tests.    In  addition,  both  formative  and  summative 
kinds  of  evaluation  are  needed  for  curriculum  projects.    Testing  ideas  as 
they  come  up  on  a  day-to-day,  rough  draft  basis  is  something  that  goes  on 
in  most  projects,  but  it  often  needs  to  be  tnore  detached  or  even  more  criti- 
cal than  it  is.    Summative  evaluation  is  needed  not  only  to  test  whether 
intended  ideas  are  learned,  but  what  else  was  learned  that  might  enhance  or 
detract  from  what  has  been  taught.  \ 

\ 


Additional  comment  by  Mr.  Daniel  J.  Hogan: 
"I  don't  agree  completely  with  t+ils  statement  for  the  following  reason. 
Although  the  type  of  evaluation  suggested  by  Dr.  Easley  is  commendable 
and  should  be  done,  I  do  not  believe  that  the  bureaucracy  can  stand 
another  outstde  group.    I  believe  the  addition  of  this  kind  of  expert 
to  the  NSF  staff  would  better  serve  the  organization." 
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D.  8.  a;    MP78:    NSF  Descriptive  Information 

PROJECT  TITLE:    Development  oV  a  Mathematics  Program  for  iGrades  7  and  8 
(MP78)* 

PROGRAM:    Science  Curriculum  Development 
PROJECT  DIRECTOR:    Uri  Haber-Schaim  . 
INSTITUTION:    Boston  University 
DEPARTMENT:    Physical  Science  Group 
BUDGET:    Total  Granted:  $591,500 
dates:    4/8/74  -  Present 
PROGRAM  OBJECTIVE:    Science  Education  Improvement 

PROJECT  OBJECTIES:    The.  development  of  teaching  materials  for  7th  and  8th 

grade  mathematics,  with  special  emphasis  on  application 
in  the  social  and  biological  as  well  as  the  physical 
sciences. 


PROJECT  SUMMARY  ' 

OBJECTIVES: 

°    To  relate  mathematics  to  other  fields  of  study  and  to  daily  life. 

To  present  mathematics  on  a  concrete  level  and  then  to  generalize  and 
abstract. 

To  emphasize  the  intuitive  aspects  of  mathematics  rather  than  the 
formal  ones. 

To  involve  the  students  in  active  learning,  reading,  express i ng^  them-1 
selves  orally  in  class,  and  working  with  manipulatives. 

°    To  develop  the  students'  ability  to  analyze,  dissect,  model  and  solve 
problems  that  require  more  than  a  quick,  one-step  solution. 

°    To  teach  arithmetical  skills  in  a  context  that  demonstrates  their 
applicability  to  problem  solving  in  the  real  world. 

To  provide  reinforcement  of  previously  acquired  skills  by  having  the 
students  apply  them  throughout  the  course  rather  than  in  single  units. 


*  Also  refeVred"  to  as  Boston  University  Mathematics  Project -(BUMP) 
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°   To  build  on  thTTacX  LhaL  edtrcatiOT  improves  when  students  enjoy  the 
material . 

"*   Torimprove  the  preparation  of  students  for  subsequent  algebraic  and 
geometric -Studies. 

ACTIVITY  PLAN: 

*  During  the  summer  of  1975,  the  project  concentrated  on  producing  new 
materials  for  the  eighth  grade  (and  the  preparation  of  a  pre-post 
test  for  the  seventh  grade).    Except  for  corrections  of  a  few  typo- 
graphicaf  errors,  the  Pilot  Edition  of  the  seventh  grade  was  reprinted 
in  its  original  form. 

The  development  of  eighth  grade  materials  will  follow  more  or  less  the 
schedule  of  the  seventh  grade  materiafl  this  year.    However,  the  piloting 
will  definitely  start  at  the  beginning  of  the  school  year  and,  in  some 
cases,  will  use  the  tail  end  of  the  seventh  grade  material  which  some 
of  the  slower  classes  may  not  have  finished.  ^ 

It  was  hoped  that  most  of  the  current  seventh' grade  pilot  teachers  will 
be  piloting  both  seventh  and  eighth  grade  materials  next  year.  These 
teachers  will  attend  a  workshop  in  which  the  revisions  of  the  seventh^ 
grade,  as  well  as  the  new  material  for  the  eighth  grade,  will  be  studied. 
(New  pilot  teachers  for  the  seventh  grade  will  attend  a  workshop  for 
seventh  grade  only.) 

UTILIZATION  PLAN: 

During  the  next  year  increased  attention  will  be  devoted  to  the  logis- 
tics of  implementation.    This  will  include  the  planning  for  leadership 
conferences,  and  the  preparation  of  materials  for  school  boards  and 
supervisors. 

There  has  been  a  plan  approved  for  the  notification  of  publishers  abbut 
these  materials,  a  meeting  was'held,  and  a  proposal  ^-eeeived  from 
Prentice-Hall.    Prentice-Hall  was  making  their  proposal  to  publish 
these  materials  on  the  basis  of  the  first  four  chapters  and  the  proven 
capability  of  the  Project  Director  in  curriculum  development. 
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HISTORY: 

In  September,  1973,  a  conference  on  Junior  High  School  mathematics  was  held 
at  Cape  Ann,  Massachusetts,  supported  by  the  National  Science  Foundation 
and  organized  by  the  Physical  Science  Group,  Newton  College  (the  Physical 
Science  Group  is  now  at  Boston  University).    The  conference  examined  what 
mathematics  Junior  High  School  students  do  and  do  not  know,  new  emphases  \ 
in  content,  mathematics  in  geography,  social  science,  and  biology,  teach- 
ing strategies  and  styles,  mathematics  and  language, ^and  teacher  training. 
The  participants  were  a  cross-section  of  education  with  mathematicians, 
junior  high  school  teachers  and  supervisors,  social  scientists,  scientists, 
and  a  professor  of  English  making  presentations,  contributing  to  discussions, 
and  forming  recommendations..  The  conference  led  to  a  proposal  to  develop 
rrew  seventh  and  eighth  grade  materials  that  would  respond  to  or  alleviate 
the  following,  six  shortcomings  of  present  seventh  and  eighth  grade  mathe- 
matics programs: 

1 .  Lack  of  basic  skills 

2.  Lack  of  quantitive  reasoning 

3.  Lack  of  ability  to  decide  appropriate  operations 

4.  Content  overlap  and  boredom 

5.  Unreasonable  applications 

6.  Logic  and  transfer  opportunities  missed 

The  leitmotivs  for  structuring  a.  new  program  were: 

1.  A„ feel  for  orders  of  magnitude 

2.  Functions  and  proportion 

3.  Statistics 

4.  Three  dimensional  geometry  and  symmetry 

MP78  was  funded  for  $43,200  in  Marcb  1974  to  begin  work.  Subsequently, 
an  additional  $244,300  was  granted  -for  work  on  the  seventh  grade  course. 
The  projeQt  has  produced  a  pilot  version  of  the  seventh  grade  materials, 
which  has  had  field  trials  in  Mobile,  Alabama;  Lakewood,  Colorado; 
Belmont,  Lexington,  and  Marblehead,  Massachusetts;  Detroit,  Michigan; 
-Bellvue  and  Omaha,  Nebraska;  Philadelphia  and  Springfield,  Pennsylvania; 
Peace  Dale  and  Warwick,  Rhode  Island;  Memphis,  Tennessee;  and  McLean, 
Virginia. 

PERSONNEL: 


Project  Director: 


Uri  Haber-Schalm 
Physical  Science  Group 
Boston  University 


Senior  Staff: 


Judson  Cross 
Romualdas 
Skvarclus 


"^5 


Junior  Staff: 


Barbara  Hatch 
Stephen  Snover 
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ADVISORY  COUNCIL: 


Dr.  Peter  Braunfield 
Department  of  Mathematics 
University  of  Illinois  at  Urbana 

Dr.  Robin  Esch 
Department  of  Mathematics 
Boston  University 

Dr.  Peter  Hilton 

Battelle,  Seattle  Research  Center- 
and  Case  Western  Reserve 
University 


Dr.  Irving  Morrissett 
Department  of  Economics  and 

Director,  Social  Science  Education 

Consortium,  Inc. 
University  of  Colorado 
Boulder,  Colorado 

Dr.  Fernand  Prevost 

Department  of  Education 

New  Hampshire  State  University 

Dr.  Byron  Youtz 
Evergreen  State  College 
Olympia,  Washington 
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D.  8.  b:   MP78:    Project  Director's  Response  to  10  Review  Questions 


It  is  a  pleasure  to  have  the  opportunity  to  provide  the  National  Science 
Foundation  and  its  panel  on  Pre-College  Curriculum  Review  with  further  .nsight 
into  the  rationale  behind  our  specific  project,  Development  of  a  Mathf^maiics 
Program  for  Grades  7  and  8.       ^  •  ^ 

Since  your  charge  to  the  panel  states  that  its  evaluation  "will  play  a 
central  role  in  determining  the  future  policy  of  the  National  Science 
Foundation  towards  curriculum  development",  I  would  like  to  begin  my  re- 
sponse to  your  letters  of  October  23  and  November  11  with  some  basic  thoughts 
on  the  role  of  the  NSF  in  curriculum  development. 

Prior  to  the  involvement  of  NSF  in  curriculum  development,  the  textbook 
publishing  industry  was  probably  the  only  industry  whose  major  input  was 
provided  by  peo|fle  in  their  spare  time.'  Teachers  and  professors  carried 
full  teaching  loads  and  wrote  their  texts  in  the  evenings  and  during  vacations 
It  was  unrealistic  under  such  conditions  to  expect  that  individual  authors  x)f 
secondary  school  texts  (and  perhaps  also  introductory  college  texts)  would 
pause  and  ask  themselves  searching  questions  concerning  the  objectives,  the 
content,  and  the  methodplogy  of  their  undertakings. 

The  exceptional  author  who  may  have  been  able  to  succeed  in  this  task  would 
encounter  nearly  unsurmountable  difficulties  in  finding  apublisher.  The 
whole  evaluation  process  of  manuscripts  by  textbook  publishers  is  geared  to 
looking  at  manuscripts  that  deviate  only  in  minor  aspects  from  the  norm. 
In  this  way  the  gamble  on  what  is  new  in  a  manuscript  fs  counterbalanced 
by  the  confidence    in  the  manuscript's  overlap  with  the  old.    It  is  not 
warranted  to  expect  a  commercial  publisher  to  make  a  major  investment  in 
a  significantly  new  program  even  if  the  author  has  used  the  program  success- 
fully in  his  own  class.    These  realities  are,  in  my  view,  responsible  for 
the  stagnation  in  the  development  of  science  and  mathematics;  programs  over 
several  decades. 

The  situation  changed  dramatically  whtfn  NSF  entered  the  field  oT  ciirrTcu- 
lum  development.    NSF  py'ovided  the  risk  capital  needed  to  develop  and  to 
pilot  distinctly  new  programs  and  thereby  enabled  publishers  to  commit 
their  resources  to  large-scale  production  and  dissemination. 

< 

Making  decisions  on  a  major  program  in  science  or  mathematics  involves 
defining  goals,  selecting  means,  and  setting  priorities  for  both.  To 
carry  out  such  a  process  in  a  responsible  way  requires  a  considerable 
investment  of  time  by  a  group  of. persons  who  are  able  to  handle  the  variety 
of  factors  that  enter  into  the  process.    Just  to  make  these  decisions  (as 
(distinct  from  carrying  them  out)    requires  substantial  funds.  Therefore, 
a  detailed  description  of  content  and  hardware  cannot  reasonably  be 
expected  to  be  part  of  a  curriculum  development  proposal.    The  proposal 
must,  of  course,  state  objectives  and  the  strategy  for  reaching  the 
objectives. 
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It  is  difficult  to  make  an -exact  calculation,  but  I  would  not  be  surprised 
if  on  the  projects  for  wiiich  I  was  responsible  about  hSlf  of  the  grant 
money  was  spent  on  careful  preparatory  work  preceding  the  drafting  of 
student  texts.    I  bel ieve 'there  is  evidence  that  projects  that  hurried 
into  the  stage  of  drafting  student  materials  without  careful  analyses  of 
options  and  their  implications  ended  up  with  poorer  products.    I  will  go 
fyrther  and  suggest  that  from  the  point  of  view  of  long-range  cost  effective- 
ness it  would  be  wise  to  increase  the  funding  of  projects  by  the  amount 
necessary  to  organize  and  edit  resource  materials  in  such  a  way  that  other 
persons  will  be  able  to  benefit  from  the  project's  deliberations. 

I  might  point  out  that  this  situation  is  quite  similar  to'  that  of  funding 
any  other  pure-  or  applied-research  proposals.    A  truly  imaginative 
research  proposal  cannot  possibly  contain  a  description  of  the  results, 
nor  can  it  even  ^provide  a  guarantee  as  to  the  exact  methods  to  be  followed. 
A  decision  to  fund  Only  those  proposals  that  do  contain  such  descriptions 
would  be  tantamount  to  funding  mediocre  research. 

As  can  be  expected,  some  risk  ventures  yield  better  returns  than  others, 
and  NSF  should  continue  to  strive  to  improve  its  predictive  powers.  How- 
ever, I  would  like  to  caution  the  Foundation  against  requesting  excessive 
docurnentation  on  details  before  the  beginning  of  the  work  or  against 
simply  trying  to  minimize  the  risk  element  altogether. 

With  the  preceding  comments  as  a  background,  I  shall  nov/  address,  myself 
to  the  topics  that  your  panel  will  itself  address,  with  specific  refer-  ' 
ence  to  the  Boston  University  Mathematics  Project.   

Question  1:    Is  there  a  genuine  need  for  these  instructional  materials? 


There  are  three  recognizable  stages  in  our  assessment  of  the  need  for  our 
material.    The  first  stage  goes  back  to  the  middle  1960's,  theperiod 
during  which  the  Introductory  Physical  Science  and  Physical  Science  II 
programs  were  developed.    Our  detailed  feedback  operation  and  the  testing 
and  teacher-trairting  program  made  it  inevitable  that  we  observe  lat  close 
range  the  abtlity  of  thousands  of  eighth  and  ninth  graders  to  calculate 
and  reason  quantitatively.    The  understanding  and  the  use  of  some  simple 
mathematical  ideas  that  are  common  in  physical  as  well  as  in  social 
science,  or  in  plain  everyday  life,  could  not  be  counted  on  (as  examples; 

'  volume,  difference,  ratio,  significant  digits,  translating  from  language 
to  math  and  back).    These  widespread  shortcomings  of  students  were  in- 

.  dependent  of  whether  their  schools  used  "old  math"  or  "new  math." 

The  second  stage  occurred  in  September  1973  at  the  Cape  Ann  Conference, 
which  brought  together  a  versatile  group  of  persons  involved  in  teaching 

as  well  as  using  mathematics  in  secondary  schools.    The  conference  re-   

enforced  our  earlier  observations  and  pointed  out  the  general  directToris 
that  new  developments  may  take. 
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Now,  after  being  in  operation  for  about  one  and^a  half  years,  after  com* 
pleting  the  pilot  edition  of  the  seventh-grade  course,  we  have  administered 
the  pre-test  part  of  a  pre-post  test  and  can  document  in  concrete  form  that 
the  skills  and  the  understandings  whose  .acquisition  we  wish  to  affect  in 
our  program  are  indeed  missing  in  our  entering  student  population.    I  would 
like  to  stress  that  we  could  not  possibly  have  the  last  part  6f  the  evidence 
when  we  wrote  the  proposal. 

The  program  is  designed  to  reach  students  on  both  sides  of  the  center  of 
the  ability  spectrum.    ;We  purposely  avoided  piloting  the  pro^gratn  with  very 
bright  classes.    (In  general,  it  can  be  said  that  our  pilot  classes  have 
second  .or  third  level  students.    These  definitions  vary,  of  course,  from 
place  to  place.)  ^ 

We  recognize  a  cfirUin  level  of  reading  competency.    However,  the  /materials 
are  designed  to  encourage  reading  since  the  development  of  the  abiljty  to 
read  mathematics  (as  an  integral  part  of  communicating  mathematics)  is 
one  of  the  objectives  of  the  program. 

I,  believe  BUMP  is  unique  in  its  clear  intent  to  treat  junior  high  school  ^ 
mathematics  as  the  quantitative  part  of  the  daily  langu^ige  used  for 
describing  and  reasoning,  recognizing  the  similarities  in  learning  mathe- 
matics and  in  the  effective  learning  of  a  UnguaglB.    Specifically,  in 
our  program:  ^ 

(1)  The  students  read,  write,  talk,  and  listen. 

(2)  They  learn  concepts  and  skills  in\real  contexts  rather  than 
in  vacuo  or  with  artificial  illustrations. 

(3)  Concepts  and  skills  are  arranged" ac^cording  to  a  hierarchy  of 
range  of  use.    They  are  reinforce^  by  repeated  use  in  different 
contexts  throughout  the  two  years,  j  This  approach  is  illustrated 
by  the  enclosed  samples  from  different  parts  of  the  text. 

Question  2:    Is  there  a  market  for  these  instructional  materials?  | 

The  project  is  designed  for  incoming  seventh  graders.    We  have  undertaken 
to  have  the  students  at  the  end  of  the  eighth  grade  be  at  least  as  well  pre- 
pared for  algebra  as  they  would  be  in  any  of  the  existing  1)rograms.  Thus, 
there  is  clearly  an  existing  slot  for  the  program  in  the  curriculum.  ^ 
(However,  this  fact  should  not  carry  much  weight  in  deciding  the  merit  of 
a  proposal.    If  NSF  were  to  make  it  a  matter  of  policy  to  support  only 
curriculum  projects  for  which  there  is  a  current  slot,  it  would  contri- 
bute to  freezing  the  structure  of  today's  curriculum  which  is  already 
antiquated.    It  must  be  recognized,  of  course,  that  programs  without  a 
slot  are  harder  to  implement.) 
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I  do  not  believe  that  any  project  should  rely  on  NSF  funding  for  dis- 
semination" at  the  school  level.    (I  shall  come  back  to  this  point  in  ^ 
conjunction  with  implementation.)    In  the  case  of  BUMP,  we  plan  to  follow 
the  very  successful  model  that  we  established  with  IPS.    That  is,< 
workshops  will  be  organized  and  funded  by  the  publisher  and  the  instruction 
will  be  directed  by  the  project.    The  publishing  proposal,  which  was 
submitted  by  Prentice-Hall  to  Boston  University  following  the  procedures 
established  by  NSF  and  which  we  have  accepted,  specifically  states:  X 

Workshops 

Although  the  length  and  substance  of  the  workshops  cannot  be  deter- 
mined this  early  in  the  life  of  the  Project,  we  think  the  University 
and  the  successful  bidder  shqOld  pTSin  on  eventtwHy  developing  a  work- 
shop of  between  5  and  10  days.    The  program  is  unlikely  to  include 
many  "wet"  labs;  consequently,  the  time'required  to  cover  the  neces- 
sary material  in  the  workshop  should  be  substantially  shorter  than 
the  time  required  for  the  IPS  workshops.    The  instructors  in  every 
instance  shou^ld  be  trained  by  the  University  or  by  persons  authorized 
by  the  University.    In  any  instance,  the  workshop  instructor  should 
satisfy  standards  set  by  both  the  University  and  the  Publisher. 

Such  a  workshop  program  Will  require  substantially  more  funds  than.  ^  v-.. 
a  publisher  is  accustomed  tD  spend  for  Such  activities.    Thus  we  \ 
propose  to  set  asidd  4%  of  the  net  receipts  of  the  sale  of  the 
student  text  to  finance  the  paymen^t  of  the  workshop  instructors.. 
We  would  agree  to  furnish  the  printed  material  for  the  workshops  . 
free-of-charge  and  provide  the  manipulati ves  as  a  loan.    We  would 
ask  the  school  systems  that  have  adopted  the  program  to  furnish 
classroom  space  for  the  workshop  at  no  cost.    Such  a  workshop 
program  would  be  best  administered  jointly  by  the  Publisher  and 
the' University. 

The  fact  that  a  leading  publishing  house  conmi tt^itsielf  to  publishing 
and  disseminating  the  program  at  a  time  when  only  the  first  three  chapters 
of  the  pilot  edition  of  the,  seventh  grade  were  available  should  spieak  for 
itself   as  far  as  the  likelihood  of  use  is  concerned.    One  has  to  bear  in 
mind,  of  course,  that  the  publisher  has  made  the  assumption  that  he  will 
receive  packages  of  student  and  teacher  material  that  were  well  thought 
through  from  the  start  and  extensively  piloted  and  revised  where  needed. 


Question  3:    Do  these  instructional  materials  possess  a  clear  purpose 


This  topic  seems  to  me  to  be  covered  quite  adequately  in  the  proposal  and 
under  article  1  of  this  letter.    There  is  one  point  on  which  I  wish  to 
take  a  clear  stand,  and  this  is  in  reference  to  the  so-called  "individu- 
ali7ed  instruction."    In  common  usage  this  term  represents  a  system  of 
instruction  in  which,  in  practice,  only  the  pace  is  individualized.  The 
units  themselves  are  essentially  the  same  for  all  students  in  the  class. 


and  rationale? 


We  prefer  a  system  in  which  we  individualize  the  depth  of  learnina  the 
flTl^'t  'TJ^'^  assistance  or  extra  challenge  offered     We  aJSo^llsh 
sectii^s^'pv'IJlS^J^CJ  ""'^tV']'  '^^'^^^"courag;  discussion,  flanked  by  ' 
fnr  J?^  ^  r^^J  ^2  Strengthening  weaker  students  and  providing  an  outlet 
for  the  interest  of  the  abler  students  in  the  class. 

?nH?r^''5  t^^lu^^i'  it®  °^  O"*"  P^lo^  materials  varies.'  This  is 

ind  cated  by  the  feedback.    The  two  enclosed  samples  w6re  purposely  selected 

If  fllT.V'^A       ''""P^  °!  '  ^^'^  went'very  well  (there  are  maSy- 

5!!  L'l^       ^'fP^^  ^^'^  encountered  difficulties  everywttere  {there  ' 
cnLtf?.  r  ^1  ""^"^  feedback  that  we  receive  contains  ■ 

^on5     Th   ?^!!^'°"^        improvements  in  the  text  or  for  classroom  manage- 
teScher's  gj?de"*  '        ^"  inclusion  i-n  the^ 

/ 

■5""^^°"  ^-^    Is  the  content  of  these  instructional  materials  scientificall v 
and  correct? ; :  i  i 

Question  5:   Ijjha  content  of  thesj^nstructjo^  education.lly 

The  qualifications  of  the  Project  Director,  the  staff,  and  the  members  of 
the  Advisory  Council  are  on  record.    Should  the  panel  have  any  questions 
or  comments.  I  shall  be  glad  to  reply  to  them..  questions 

Question  6:    Are  the  proposed  and  anticipated  outcomes  of  thP  in«;tr..rtinn;,i 
■materials  desirable?   T  

Can  there  be  any  doubt  that  the  goals  of  our  program  are  more  relevant  for 
the  y^st  majgrity  of  citizens  than  are  the  axiomatics  of  arithmetic  or  the 
distinction  between  rational  and  irrational  numbers?   is  there  really  arrv 
risk  of  harming  a  child  by  developing  his  ability  to  read  for  content  (a 
passage,  a  map.  or  an  equation) -or  to  visualize  the  three-dimensional 
space  he  inhabits?  , 

^=    Do  these  instructional  materials  present  implementation  problems  / 
for  the  schools?   '  —  / 

and  "  -■  ^ 

Question  8:    Are_the_costs  of  implerrtenting  these  instructional  materials 
reasonable?    ■  '  — ~  

My  more  than  fifteen  years  of  experience  with  science  teachers  and!  more 
recently,  with  math^atic?  teachers h^ve  convinced  me  that  most  of  them 
ar^  able  and  willing  to  do  a  better-^ob  provided  they  have  the  necessary  ■ 
tools,  learn  how  to  use  them,  and  get  proper   administrative  sui>port.  Un- 
fortunately, with  few  exceptions,  just  to  provide  teachers  with  a\new 
program  is  not  enough.    (I  am  prepared  to  show  that  any  new  curriculum 
project  in  science  or  mathematics  th^t  claims  that  the  successful  imple- 
mentation of  Its  n,aterials  wi.ll  not  require  any  in-service  training  of 
teachers  is  a  farce.-)  . 
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Tho  currpssful  implementation  of  BUMP  will  require  teacher  workshops.  We 

Td  thf  «st  d  r  n^Jh   s  So  J  year?   It  should  be  noted  that  this  pro- 
jected te"day  workshop  can  be  expected  to  pose  even  fewer  problems  tl,an 
the  15-day  workshop  for  IPS. 

-t:t?5S°?u-;?a^f^^ 

Jot/reSSfre  ?Lerai.^asli Stance  for  implantation  at  the  classroom  level. 

The  printed  materials  can  easily  be  priced  ""ipetitively.  conside^^^ 
the  extravagent  printing  of  some  of  the  new  textbooks.   The  few  manlpu 
latives  should  not  be  a  major  concern. 

A  *  "n^n  ficral  rnsts"  BUMP  is  an  interactive  learning  experienc«j?thaC  j 
presses  v^H  u   a      ts^f  ina  computing,  estimating   recognu-  | 

i^S  patterns   etc.)  that  can  be  expected  to  have  an  encouraging  effect  on 
Children  wSo'hlve   reviously  had  negative  experiences  in      hematic  . 
(Eiidence  for  this  has  already  .been  reported  to  us  by  the  pilot  teachers.) 

Question  9:    T.  thP  manaqement/nrganization  plan  adequate  for  producing 
these  instructional  materials? 

I  think  it  would  be  highly  improper  for  the  Project  Director  to  comment  on 
[he'  Sesliori^lated   o  Lnagement     However   under   ues  ion  nvolve 
ment  of  parents  is  mentioned.    It  is  in  this  area  maii  nave 
dimension  to  BUMP  that  was  not  present,  for  example,  in  IPS. 

Question  10:  What  are  vour  general  impressions  of  the  curri/culum? 
two-  to  throP-vear  proposals  from  those  projects  that  wairrant  support. 
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Additional  Comments; 


Evaluation 

The  major^  function  of  the  evaluation  component  of  the  project  is  to 
contribute  to  the  revisions  that  will  be  made  before  the  publication  of 
the  regular  commercial  edition.    As  such,  it  is  a  necessarily  ^hort-term 
and  Highly  focused  activity.    The  issues  under  consideration  relate  to 
such  questions  as: 

-  Are  the  units  optimally  sequenced? 

-  Are  there  certain  topics  tnat  need  more  or  less  explanation? 

-  Is  there  enough  variety  in  the  questions? 

-  Is  there* enough  remedial  and  extra-challenge -material  to 
meet  the  needs  of  a  broid  spectrum  of  students?  • 

However,  there  are  many  more  long-range  ^o^ls,  not  directly  related  to 
the  revision  process,  that  need  to  be  evaluated.    Our  objective  is  that 
the  effects  of  the  program  will  extend  beyond  the  two  years  that  a  stu- 
dent  is  in  the^program  and  beyond  his  or  her  performance  in  the  mathe- 
matics classroom.    Specifically,  it  should  be  determined  whether  two 
years  of  BUMP  will: 

(i)    enhance  the  student's  willingness  and  ability  to  apply 
mathematics  in  the  natural  and  the  social  sciences 

(ii)  contribute  to  a  greater  comprehension  of  reading  mate- 
rials that  contain  mathematical  representations  (e.g., 
charts  and  graphs) 

To  adequately  evaluate  the  degree  to  which  the  program  accomplishes  these 
goals  will  require  a  longitudinal  study  in  which  the  performanre  of  BUMP 
Students  is  followed  at  least .through  the, tenth  grade.    This  task  is 
properly  assigned  to  a  qualified  outside  evaluator,  with  whom  we  shall  be 
happy  to  cooperate.    Such  cooperation  is  certain  to  improve  our  own  test 
instruments  and  may  also  be  useful  to  the  evaluator. 

Status  of  Seventh-Grade  Material  / 

NOTE:    The  piloting  of  the  seventh-grade  material  in  the  schools  started 
around  November  1,  1974,  and  not  at  the  beginning  of  the  school  year 
because  of  a  delay  in  starting  the  work  on  the  project.    The  faster 
classes  studied  parts  of  Chapter  9  and  all  of  Chapter  10  this  year.  The 
slower  classes  are  now  working  on  Chapters  8  and  9. 
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1 .    student  Text 

Pilot  Edition  consisting  t)f  10  Chapters-  -  Completed. 

2-    Feedback  ^  • 

Annotated  copy  of  feedback  cut  up  and  organized  by  section  - 
Through  Chapter  7. 

Summary  of  feedback  to  be  used  in-'revision,  and  preparation 
of  Teacher's  Guide  -  Through  Chapter  4.  ^  - 

3.    Tests  •  ' 

.Pre-post  test,  2  parts,  30  questions  each.  Administered 
Sept.  1975  to  all  project  seventh-grade  students  and  control  ^ 
groups. 

All  copies  were  returned  to  the  project.    The  test  will  be 
administered  again  in  June  1976.  ^ 

Overall  analysis  of  Pretest  results  -  Completed.  ^ 

Achievement  Test,  Chapters  9-10,  available  and  currently 
in  use. 

Achievement  Test,  Chapters  6-8,  in  preparation. 
Status  of  Eight-Grade  Materials 

Text:    Chapters  1-2  run  off  for  lead  C]asses  and  to  be  printed  with^ 
Chapter  3.  ^ 

Chapters  3-4  in  preparation.    Much  af  the  rest  of  the  course, 
has  been  resourced. 

Test:    Chapters  1-2  in  preparation. 

Teacher's  Guide:    Notes  for  Chapters  1-2  distributed  to  pilot  teachers 
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D.  8.  c:  l*IP78.  (Panel  2):,   Panel  Responses  to  9  Rfeview  Qu|estions' 

Question  1:    Is  there  a  genuine  need  for  these  instructional  materials? 

Pr°J?^\di''ector's  experience  with  the  Introductory  Physical  Science 
and  Physical  Science  II  programs  indicated  that  there  was  a  ne^d  for  a 
mathematics  program  to  improve  the  calculating  and  reasoning  ability  of 
students  based  on  problems  from  plain  everyday  life.    The  Cape  Ann 
Conference  reinforced  this  observation  and  served  as  an  impetus  for  the 
initiation  of  the  project.    Now  that  this  project  has  had  6n^  and  a  half 
yMrs  of  operation  there  are  data  to  support  the  contention  /that  thpse 
Skills  are  missing  in  the  entering  Student  population.  / 

>  '  '  I  ' 

The  .continued  use  of  teacher  feedback  to  revise  the  materi<(ls  is  an  ' 
indicator  of  the  sensitivity.on  an  ongoing,  basis,  of  the  project  to  the 
needs  of  the  students.  ^ 


The  needfor  reorganizing  the  ji^nior  high  program  is  a  generally  accepted 
•one.    The  dissatisfaction  of  teaichers  with  present  programs  has  increased 
in  the  past  few  years.    Teachers  have  been  requesting  more  materials 
which  are  relevant  to  the  stud^ts  everyday ,1  if e.    There  is  an  almost- 
unanimous  opinion  on  the  part  df  mathematics  educators  of  the  need  to 
revitalize  mathematics  education  with  appl icatiojis^  v 

It  is  alsc^  generally  recognized  that  many  students  in  school  today  need 
improvemer^t  in  their  mathematical  reading  skills.  Nevertheless,  mathe- 
matics teachers  have  rarely  considered  it  their  responsibility  to  teach 
reading.  jThe  project  has  as  one  of  its  objectives  to  increase  the  ability 
of  students  to  read  mathematics  by  providing  more  for  them  to  read  than 
traditional  p.ograms.  /' 

I 

This  project  IS  also  tryingjto  te^Tesponsi ve -to  the- generally  accepted 
notion  that  it  is  importantjto  have  an  exciting  mathematics  program  for 
the  7th  and  8th  grades  and  to  include  substantial  new  material  over 
that  usually  covered  in  gracjes  1-6.    It  is  also  responsive  to  the  need 
tor  a  program  building  on  a  jstudent's  everyday  exfierience. 

The  materials  have  been  written  with  a  sensitivity  to  the  opinions  of 
practicing, teachers  and  are  geared  to  a  population  with  a  wide  range 
of  abilities.    As  such  they  s\hould  potentially  appeal  to  the  teachers, 
and  thus  reach  a  large  numberW  students.    There  are  many  laboratory 
materials  which  are  intended  a^s  supplementary  aids  to  traditional 
programs.    This  project  uses  similar  materials  as  an  integral  part  af 
the  program.  \   ^  

,  \ 

Question  2:    L^,. thgr_e  a  market  f^r  these  instructional  materials? 

The  objectives  of  The  Boston  Univ^^rsity  Mathematics  Program  (BUMP)  vary 
substantial V  from  those  of  other  Commercially  produced  and  available 

\ 
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curricula  for  grades  7  and  8.    The  inclusion  of  material  closely  allied 
the  every  day  life  of  the  child  is  of  considerable  value  and  much  in 
evidence. 

Iri  the\)pinion  of  this  panel,  there  is  a  slot  for  this  product  in  the 
junior  Itjgh  school  curriculum  but  it  should  be  noted  that  the  adoption 
of  this  program  requires  the  preparation  of  teachers  by  pre-service' 
workshops. 

The  emphasis  on  applications  distinguishes  tnis  material  in  such  a  way 
that  it  should  be  corrmercially  attractive.  Plans  for  publication  by  a 
commercial  textbook  publisher  are  especially  encouraging  since  a  large 
portion  of  the  manuscript  has  yet  to  be  developed. 

Question  3:    Do  these  instructional  materials  possess  a  clear  purpose 
andtationale? 

The  stated  assumptions  of  the  project  are: 

Students  don't^have  quantitative  skills. 

Math  is  boring.    There  is  a  need  to  build  skills  in  an 
interesting  way.  ' 

Students  see'  no  relevance  in  Math  problems. 
Logical  Reasoning  develops  transfer  to  other  areas. 
The  goals  of  the  project  are  to: 

Provide  ik)r  individual  ability  and  interest  of  students. 

Develop  ski«?ls. 

'    Develop  an  understanding  of  orders  of  magnitude,  functions, 
statistics  and  3D  perception. 

Develop  diagnostic  tests. 

Based  on  the  materials  we  looked  at,  we  question  whether  they  can 
reas^ably  accomplish  the  stated  goals.    In  their  present  ^^^tiT?^ 
"materials  require  too  much  pretraining  for  teachers,    ^ertamty  tne^ 
are  alternative  assumptions,  values  and  goals  that  could  meet  the  need 
of  grades  7  and  8.      .  • 

Given  the  usual  reading  ability  of  7th  graders,  we  doubt  that  the  some- 
times complex  language  will  be  understood  by  the  students  without 
•  substantial  embellishrf>^  by  the  teacher.    On  the  other  hand    the  new 
materials  do  constitute  a  very  tightly  organized  package,  and  we  don  t 
find  ma.ior  omissions.  , 
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Question  4:    Is  the  content  of  these  instructional  material  scientif- 
ically  correct? 

?:v.iS"r^'?u'  "^''^''^ised  as  to  whether  some  of  the  terminology,  particu- 
larly for  the  metric  system,  is  standard.  yjr.  k  i-n-u 

B.  The  illustrations  and  activities  are  timely.    There  is,  however,  a 
question  a$  to  whether  a  proper  balance  has  been  struck  among  concepts, 
algorithms,  and  applications. 

C.  The  materials  are  aimed  toward  scientific  literacy.    However,  physics 
seems  overrepresented  while  the  biological  and  social  sciences  are 
somewhat  neglected. 


materials  are  intended  to  prepare  students,  during  grades  7  and 
0,  for  an  algebra  course  in  grade  9.    However,  to  actually  cover  all  the 
topics  listed  for  grade  8,  it  will  not  be  possible  to  include  the  kind 
and  number  of  activities  used  in  the  seventh  grade  text.    But  to  omit 
any  of  the  planned  topics  for  grade  8  may  well  result  in  inadequate 
preparation  for  algebra.    In  particular,  facility  in  dealing  with  symbols 
cannot  be  slighted.   

E.    The  seventh  grade  text  seems  to  assume  closure  for  topics  studied  in 
the  elementary  school,  in  particular  decimals.    Is  this  practical'  It 
will  be  very  necessary  to  evaluate  the  final  product  to  see  whether  it 
does  indeed  prepare  for  ninth  grade  algebra. 

In  summary,  the  emphasis  on  mathematics  ix\  the  real  world  is  good,  but 
It  may  have  been  carried  too  far,  at  the  expense  of  concept  formation. 

Question~5:    Is  the  content  of  these  instructional  materials  educa- 
tionally  sound?  '  

y 


A.  There  may  be  some  adverse  reaction  on  the  part  of  staff,  teachers, 
and  students.    Moreover,  some  parents  and  teachers  may  wonder  whether 
these  materials  will  prepare  their  children  for  subsequent  courses  in 
algebra  and  geometry. 

B.  Psycho-motor  problems  may  exist  with  junior  high  students  in  the 
manipulation  of  some  of  the  physical  materials  connected  with  certain 
problems.    Because  of  the  variety  of  activities  in  these  materials, 

.e.^5--»-readAfl^,-^sctissT0TT,  Taboratory~acrrvfttesT~ete.^r-semo  part  of  the 


progr<.m  should  appeal  to  almost  all  learning  styles  and  types  of  students, 

C.    The  approach  is  appropriate  for  most  students.    One  plus  factor  is 
the  supplementary  materials  for  all  students  regardless  of  ability. 


D.  These  materials  present  no  evidence  of  bias  or  value  orientation. 
Ecological  problems  are  lacking  and  would  help  to  enhance  the  program. 
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E     The  objectives  of  the  program  are  ambitious  but  worthwhile.  Great 
care  should  be  taken  to  see  to  it  that  these  objectives  are  met 
inclusively  through  proper  training  of  teachers. 

In  sunmary:    the  materials  appear  to  be  educationally  sound.  Teachers 
will  need  in-service  training.    Educators  must  be  aware  of  aJJ_  objectives 
and  receive  training  in  reading,  oral  expression,  etc.    The  field  testing 
should  give  an  indication  of  the  soundness  of  the  materials. 

Question  6:    Are  the  proposed  and  anticipated  outcomes  of  the 
"instructional  materials  desirable? 

The  intended  effects  of  this  project  are  aimed  at  increasing  the  general 
competence  of  students  in  quantitative  reasoning  in  scientific  and 
other  applied  fields.-  Specifically,  _ 

(1)  to  relate  mathematics  to  other  fields  of  study  and  to 
daily  life; 

(2)  to  involve  the  students  in  active  learning,  reading, 
expressing  themselves  orally  in  class,  and  working  with 
manipulatives; 

(3)  to  develop  the  students'  ability  to  analyze,  disseqt, 
model  and  solve  problems  that  require  more  than  a  quick, 
one-step  solution; 

(4)  to  improve  the  preparation  of  students  for  subsequent  . 
algebraic  and  geometric  studies. 

We  would  expect  the  materials  to  lead  to  an  increase  in  quantitative 
thinking  in  physical  science  areas. 

Unintended  effects  might  be: 

(1)   A  feeling  that  the  applications  of  mathematics  are  just  as 
esoteric  as  the  mathematical  theory  itself.    There  is  a 
short  list  of  precise  concepts  {"bracketing,"  "approximation 

to  the  nearest   ,"  etc.)  which  are  undefined,  poorly 

explained,  and  frequently  demanded. 

 L44t4e-4fflprev^fflent  in  non-physical  science  applicatiflns^^  — 

(3)  Little  improvement  in  arithmetic;  e.g.,  most' junior  and 
senior  high  school  students  don't  understand  decimal 
fractions.  ^ 

(4)  Little  improvement  in  the  preparation  of  students  for 
alaebra;  e.g.,  the  ability  to  handle  symbols  with  confidence, 
unless  the  8th  grade  text  departs  significantly  from  the  format 
of  the  7th  grade  text  (e.g.,  object  manipulation). 
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The  .ateriau  are  free  of  ■undesirable"  biases  (sex.  race,  creed,  etc.). 
The  present  materials  .ake  the  learning  of  precise  concepts  difficult 

the^find  Of  r..^r:^^^l^^^-X^^^^ 

nruau"!  :u'Mn';L1cSo°ol?°?:  ZlTV'.'"'  "'^""3  organizational" 
be  used  in  the  traditional  oraSJ  ^l^r!''  "''2'-    ^"'^  to 
less  Of  a  .11  dif^Sf^fr..^'??^?-  in":%:?ius'1ets'^'^= 

frai^tJrcon.""'  There  will  be  an  in-service 

0.    No  special  resources  are  required  that  cannot  be  easily  supplied. 

F.    Additional  comments. 

std":?e";ii'e:ini  II  ^'"'^'^  -  '-^p™- 

?h™s1lv'es  o°?^??y';rcilss°  "P'-="*hg 
reveal  help^  in  these  I?las.  ""^--ials  does  not 

icMi::?he':bJ:j;?vrJ}  "anSt51l"5?ss'e°c?''So5=.?*^^' 

require  more  than  a  quick.  Sne  step  solution"""        '""^  P""'™^  '"^t 

Overall  EvaluatJoji:   -  .   ■__    _  _ 

y  will  neea  to  be  trained  to  accept  the  "new  math"  quality. 
Question  8.  |y|g|_grg^^  ' 

A.    Expected  cost.s  for  implementing? 
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cost  for  ..una,  for  use  with  pupil  wii,  be  the  s..e  as  using  traditional 
materials. 

.  a.itiona,  cost  0.  enlisti.  co^unU,  support  will  .  necessar,.  U 
B.    Continuing  costs?  " 

,tot  an,  ™ore  than  traditional  programs.    New  teachers  will  need  so.e 
training  as  they  enter  the  pnogram. 

C    other  ways  community  might  spend  n,oney  to  achieve  the  sa™  results? 

using  traditional  materials  will  net  require  additional  expenditure,  but 
may  not  achieve  similar  results. 

D.  Expected  costs  of  comparable  instructional  materials? 
There  are  no  comparable  instructional  materials. 

E.  Non-fiscal  costs? 

-Srsrrrire-groSSl^mr^^^^^ 
BUMP  materials. 

F.  Additional  Questions? 
None  relative  to  costs. 
Overall  Evaluation: 

There  will  be  additional  costs  to  implementation. 

Question  9:  Is_M^^ 

^  these  instructional  materials^ 

A.  .  m  applications  prepared  1"  t^j^.P^Jlf  Ym:^'^  "ecisloS-'" 
and  mathematics  but  ^'"^.f^^  ^J,         ?!  ^  Oo"ed  by  I  more  thorough 
mailing  applications.    ™5  these  fields, 

effort  at  canvassing  professionals  in  inese 

material  produced.  ^'l  X 
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C.  There  was  informal  monitoring  of  this  project  by  PTA  groups  in  the 
pilot  schools.    The  only  documented  monitoring  of  this  project  consisted 
of  informal  discussions  in  November  1974  and  visits  by  NSF  monitors  in 
August  1975.    This  low  level  of  monitoring  is  certainly  inadequate  for 

a  project  at  the  half-mil  lion-dollar  level. 

D.  ..  The  questions  regarding  project  administration  are  covered  in  the 
discussion  provided  under  F  below. 

E.  It  would  certainly  be  desirable  to  have  closer  communication  between 
.NSF  and  project  principals.  ' 

F.  Project  administration  is  an  appropriate  point  to  bring  up  for 
discussion  of  the  general  character^of  the  funding  of  this  project. 
There  are  two  points  in  question:    First,  the  grant  has  created2  an 
eleven-person  operation  with      little  check  on  effective  administration 
and  control,  b)  weak  incentive  for  efficient  operation,  and  c)  no 
provision  for  measuring  the  efficiency.    Such  a  setup  is  very  question- 
able, particularly  with  a  project  of  this  size.    It  is  strongly  suggested 
that,  in  the  future,  large  grants  be  required  to  set  up  detailed, 
comprehensive  task  scheduling  and  to  provide  formal,  periodic  reports 

as  to  how  effectively  resources  are  being  utilized. 

Second,  the  project  makes  fulltime  use  of  six  faculty  members 3  at  salaries 
between  $17,000  (3)  and  $32,000  (3)  and  a  total  cost  to  the  Foundation  of 
$310,000  for  fourteen  months.^  Tl^'s  arrangement  ignores  the  traditional 
system  of  academic  personnel  carrWg  on  both  fulltime  teaching  (supported 
by  the  university),  and  a  research  Voject  that  is  regarded  as  part  of 
their  professional  life.    Such  a  tra/iitional  arrangement  would  not  only 
reduce  the  cost  of  this  project  (b/$100,000  to  $200,000),  but  also 
pr>>^«de  a  better  measure  of  the  conrrrrtTneirt-af-the  staff  to  the  project. 
It  IS  strongly  suggested  that  in  the  future  this  latter  method  of  funding 
be  used  in  preference  to  the  wh(flesale  hiring  of  the  professional  staff. 


Footnotes  (ccmments  offered  by  the  Project  Director): 


1)  "pre-service"  s^hould  be  "in-service." 

2)  The  Physical  Science  Group  was  at  Boston  University  prior  to  the 
receipt  of  the  BUMP  grant.    Only  two  research  assistants  and  one 
research  associate  were  hired  specifically  for  the  project. 
?Q?J\^        period  to  which  this  paragraph  refers  (May  1974  -  June 
1975),  three,  not  six,  faculty  members  worked  on  BUMP.    The  percent- 
^if  1  /^^^'n  ^i^^  devoted  to  the  project  were:    Uri  Haber-Schaim, 
48%;  Judson  B.  Cross,  22%;  and  Romualdas  Skvarcius,  44"/.    The  research 
assistants  and  the  research  associate  who  were  hired  on  one-year 
appointments  are  not  members  of  the  faculty. 
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4) 


Four  of  the  six  salaries  were  under  $17,000  a  year.    The  statement 
In  the  text  Implies  that  during  the  14  months  about  $170,000  were 
paid  In  salaries  to  these  six  staff  members.    The  actual  expe/jdi- 
ture  was  $82,372.    Total  cost  of  the  project  at  that  time  (end  of 
June  1975)  was  $243,132  and  not  $310,000. 
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MP78  (Pane,  Z):    '"^ivIduaV^l^.ists'  Response  to  10th  Review 


NSF  Staff  Notp: 


prSflct  'bufr.^jSo'^  'k'^'"^'  individual  comments  oVeach 
panel  to  tul  inJh  n  ^"^"'^"^d  a  response  of  the  whSle 

s^uS^  tJ  d%^n  ?o^e^n?s\hlcVa^?;f;°e%a^"f/t^"^]l\^Vl^ 
Panel  2's  common  response: 

closely  with  the  BUMP  o.f?   ]^  ,h  t  "tf""^:  valuator  work 

treated.   The  outside  Lafuitor  \T  '^'/J'  T*"  are  fairly 

inportant  and  ?el1;^^t^::ih"e*^Ei;:;„1?|?t?;era^?e^:eli:c1e?° 

^hela^^^;^:^?o*nsTto"^^^"^orSu':^?^o^s'  "^^'""^  - 

Short  of  the  anticipated  effectiveness  P™'""'  "  'ar 

future  curricula,  each  and  e»eJv  ne!  nrniI?,'"'T.''"""':  «"«tiveness  in 
fully  at  the  shoncc^in^J^f^^e^  c^lJr^^J^n^Sfnr^r'oJ^airo^rtSe'fsJS^s' 
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4ere  is  .little  evidence  ""  this  has  been  done  in  the  five 
projects  under  review  by  Panel  Number  2  Yriithi  each  project  — 

rejects  in  nath  ":;5=J|"«,„^K**;eed   trb     one  to  improve  tl  present 
makes  its  own  new  guess  as  to  wnai  neeub  lu 

situation. 

If  it      reasonably  easy  t°  test  such  a  guess    there  no^har. 
in  it.    In  fact,  ^^f.f^he  least  expense  idea  is  very 

most  promising.    But  if  °; suaaestion  that  one  inquire 

large,  then  we  must  put  forth  the  strong  suggestion  The 

whether  the  particulf.r  project  ^s  ^orth  the  cost  of  J^P^^^^^^  „ho  are 

great.difficulty  in  imp  ement^i^^^^  ^^/J^^^  ,,,i,ed 

T^'t  ^^^^^  i:LrhVv^»:  is  ^ 

rule,  sufficiently  dettched     What  IS  sorely  ne^^^        (Usiskin  Jsiftk,  etc.) 

[:^r.:t.''^ll  l""'r\TZl  into  educational  pro- 

grams  and  institutions. 

There  are  two  groups  of  professional  investigators  who  canjelji: 

1)    Responsive  evaluators, 

^    2)    Cognitive  analysts. 

-At  present   the  NSF  is  not  |:,P-Ji^5,,*£;^,^,ir ^f-^J^unicltlorbe'tw^er  ^ 
are  facing  the  danger  of  a  substantial  oreaijau  ^  Congress 

the  scientific  commun  ty  and  the  schools.    Th  s  is  re^^  sponsored  cur- 

as  well  as  in  the  l^ck  of  enthusiastic  reception  of  many  <  p 

riculum  projects      s<=^°°J/,:,,^°       ftVf     F         i  ^'^^^t 

surveys  of  needs  but  a  S'-eater  interest  o^^^^^   «    ^       materials  and 

what  works  and  what  doesn't  work   n  ^he.^f^^^^^^^^^^  Panel  Number  2.  a 

practices-and  why.     As  we  see  the  projects  J^vj^^^        ^        amounts  of 

more  careful  review  and  evaluation  is  "fded  before  very  i  g 

money  are  committed  to  the  P^J^uct  on  of  mater  als^   Not  on  y  ij^^^^^ 

needed  from  a  broader  range  °^  P^''S-°n^--even  the  ^o  t  ta.e 

innovators  often  overlook  certain  Poj^^s  of  v  ew  wnicn  ^     carefully  . 

rertrbe^o^e^rar^rrumfon^n^ej  J^^ve^Sr J^milfe^to  materials  develop- 

ment. 

Experimental  trials  of  carefully  revised  materials    selected  to  test^the.^^^ 
key  ideas  of  the  project  (perhaps  tak  ng  on  y  a  ^^JJ^  "'^^^^"^.^h  that  is 
to  learn  teachers',       pupils'  percept  on    i    a  J  ^.^.^bed  and 

much  needed.  Jhe 'teaching  in  these  tria  s  mu  t^be  r^^  ^^^^^^.^^ 
not  just  results  on  pupil  ^ests.    In  addit  on.  do^^^^  .^^^^ 
kinds  of  evaluation  are  needed  ^°^,<=^^^l'^'i'^.P7s  something  that  goes  on 
--sHrKs!  ^nX:^}^^     -h-  o/even  .ore  .iti- 
r„Urd  iLl^arX^rel-Sl -reise Taf  te^rJed  tLt  .i,ht  enhance  or 
detract  from  what  has  been  taught. 
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Additional  comment  by  Mr.  Daniel  J.  Hogan: 

Ilf?°"'I  ir^f  completely  with  this  statement  for  the  following  reason. 
Although  the  type  of  evaluation  suggested  by  Dr.  Easley  is  commendable 
and  should  be  done,  I  do  not  believe  that  the  bureaucracy  can  stand 

Jn°Jj!''K<?S^'l'^L^'''*''?rr^^^'™^^*^it^"°"  0^  this  kind  of  expert 
to  the  NSF  staff  would  better  serve  the  organization." 
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D.  9.  a:   MRP:    NSF  Descriptive  Information 

PROJECT  TITLE:   Mathematics  Resource  Project:   Topical  Resources  for 
'  Middle  School  Mathematics  Teachers  (MRP) 

PROGRAM:    Science  Curriculum  Development  I 
PROJECT  O'IRECTOR:    8r.  Alan  Hoffer 
INSTITUTION:    University  of  Oregon  / 
DEPARTMENT:    Mathematics  '  . 

.BUDGET:    Total  Granted:  '  $5f6,800 
Dates:    3/15/74  -  Present 
PROGRAM  OBJECTIVE:    Science ^Education  Improvement 

PROJECT  OBJECTIVES:    Development  of  topical  resource  books  for  middle 
school  (Grades  5-8)  mathematics  teachers. 

PROJECT  SUMh'ARY 
OBJECTIVES  , 

Tho  iii;«thPmatics  Resource  Project  is  developing  in-service  and  instructional 
J   o5  eTat^Hafrrom  which  teachers  can  select  to  extend   heir   now  e  g 
ZTlo  make  more  flexible  the  learning  environment  for  children.    JJese  are 
tSJidal  ?esou?«s   nJended  forlniddle  school  mathematics  teachers  (Gr^d^s 
JT^  i  Eafh  resource  will  contain  ideas  in  the  following  areas:  mathematical 
r^Stit  to  D^ovide 'teachers  with  a  deeper  understanding  of  the  topic  ana 
^ss' t  e  wa?   tfexS  and  apply  the  ?opic;  didactics    including  sugges  ions 
fnr  altprnative  ifcaching  strategies,  techniques  for  diagnosis  and  eyaiMation, 
anS  d  scJS    on  oHearn  n|  theories   applications  and  problem  solvmd  Jhich 
SiJe  WstiSris  for  student  or  class  projects,  including  starting  pSiJts. 
?l??vTth?rugh  and  follow-up.    These  are  interwoven  into  a  comprehensive 
seaTon  clasSroom  materials  identified  by  level  of  difficulty  and 
including  an  annotated  bibliography.-  ^ 

The  proposed  topics  are:  \^ 

NuMber  Sense  and  Arithmetic  Skills  NumberPatterns  and  Theory  . 

^Tt\oL  and  Graphs  Mathematics  in  Science  aj^  Society 
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f2r.Kr'hS"l$lH/^^V^'i"'^^      '"^"^'^  ^^y^-    T^^efa^e  primarily  intended 
could  u.P^tfi?  mathematics  teachers 

sSoUvi^orf^nH ^n^^^'^'°"'^''  as  supplementary  materials.  Mathematics 
.  supervisors  and  coordinators  as  well  as  college  and  university  oersonnel 

iS"  iS'!.'l%h"°r"?  in-service  programs.  Tf^rresouJc^'^couid  a  s° 
\W  used  as- mathematical  support  materials  for  people  who  are  interested  in 
comprehensive  or  interdisciplinary  problem  solvi,>S  w^ricula. 


ACTIVny.  PLAN 


Proposed  Project  Activities.  1975-76.    The  immediate  priority  of  the  project 
will  be  to  .Complete  the  content  and  didactics  sections  of  the  first  tSS 
>hp°"I'f  •  ^^11      c°"'bined  with  the  exist+nlpo^tions  of 

eachi  "'and  n  n5!^Ts"'K?''''^'^/^f^^^^^'"'  worksheets.  foZntaHes  for 
M!fKn!rJ'  ^"^/""o^ated  bibliographies    to  form  the  completed  resources. 

SaJ  Tf   £^nJnw;°?.'°"'!;\^S"''  '"^''^'"9       '"-'^^       working  on  th  s 
pari  or  the  project  through  the  surnmer. 

The  preliminary  versions  will  be  evaluated  carefully,  possibly  through  the 
Su^f Mathematics  Education,  as  they  are  utili.ed^'n  ?yout 
™  ^  in  Oregon     Careful  attention  will  be  given  to  developing  moV>e 
comprehensive  evaluation  efforts  during  the  yeer.  «i"Hi"g  mure 

Sjd^H?i!?t'^nn°'l?^r'^^  ^T^'i  ^°  P'""'^^^  ^'"P^t  ^'"t"  both  the  operation  : 
?Jo       5  the  project.    The  project  will  seek  recommendations  of 

Uon  ""^^      ^°  °^  development,  evaluation,  and  implementa- 

An  entire  resource  on  geometry  will  be  developed  as  well  as  several  addi- 
tional  units  for  Mathematics  in  Science  and  Society.    The  first  two  resources 
elJlier  ?n  the  year         °"  °^  '"^  evaluaticj'n  data  obtained 

ORGANIZATION  AND  MANAGEMENT  PLAN 

In  addition  to  administering  the  project,  the  project  director  and  assistant 
director  will  oversee  the  in-service  component  of  the  resources!  as  well  as 
serve  as  writer  coordinators,  providing  direction  to  the  writers  in  the  ' 
initial  planninq  stage,  critiquing  the  written  materials  and  guiding  the 
Tr^nZtl  production.    Writing  teams  will  be  formed  for  the  in-service 

component  of  the  resource:    the  sections  on  content  and  didactics 


The  teacher-writers  have  been  school  teachers  at 
Their  primary  responsibilities  are  the  classroom 
resources. 


the  miadle  school  level 

niatertTlS"  or  the  new 


The  in-service  writers  have  an  extensive  background  in  malhematif  .nd 
educational  theory.    They  will  strengthen  the  in-sprvice  componerit  of  the 
resources:    the  sections  on  content  and  didactics.' 
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UTILIZATION  PLAN  ,  .  • 

Information  about  the  project  has  been  given  to  Publisher's  Weekly  and 

to  t^P  b^isSer's  A?e?t  Sysje.  of  the  5ffice  ofTducat  on.    A  Pr^  enta  ion 

the  Droiect  for  the  benefit  of  publishers  was  given  April  23,  1975  at 
SlnJer.£olo?ado?n  conjunction  with  the  Annual  Meeting  of  the  National 
Council  of  Teachers  of  Mathematics. 

Dr  Gary  Musser  ,.as  worked  with  OMEC  to  study  promising  dissemination  ' 
Lefs  to  prepare  for  dissemination  of  the  resources  in  Oregon     Dr   Ted  Nelson 
will  work  with  OSME  to  incorporate  the  resources  in  the  OSME Je^dership 
workshop  program.    It  is  ariticipated  that  Dr.  Musser  mU  .coordinate  the 
d?ssem?KatJoraci:ivit^     nationally.    These  activities  will  be  planned  in 
more  detail  when  the  materials  are  full^  developed. 

HISTORY  •  '  , 

The  initial  grant  was  made  to  the  University  of  Oregoi?  in  1974     Th^  project 
lT?e^Br  Alan  R.  Hoffer.  and  assista<it  director. Leonard  T.  Ne  son,  devoted 
prSrJ  efforts  to  identifying  staff  to  work  on  the  project,  planning  for 
the  advisory  conference  and  securing  adequate  facilities. 

An  advisory  conference  was  conducted  during  J"ne  9-t2   1974  in  Eugene. 
oJegon.    A^eport  of  this  conference  has  been  submitted  to  the  National 
Science  Foundation.    The  project  plan  to  ^atii  Pro- 

on  th^.  two  resources.  Number  Sense  and  Arithmetic  Skills  and  hatio.  ^ro 
^or   on^nd  Seal?  g  wiiVported  by  the  participants  at  the  advisory 
g-onference.  and  tHis  has  been  the  main  thru.s.t  of  ^Je  work  to  date  There 
has  also  been_some  progress  made  on  the  resource.  Mathematics  in  Scienc, 
-^nd  Society. 

The  first  field  testing  of  the  materials  was  conducted  in  November  1974. 
Fo?tv-seven  Oregon  teachers  were  identified  and  invited  to  test  the 
mSteHHs     These  teachers  taught  at  different  levels,  priman  y  grades 
•^fe  t  rough  ei  ht.    Some  had  'attended  workshops  and  were  jnvolve  in 
OSME  activities,  while  others  had  no  such  experience.    Of  the  teachers 
contacted,  thirty  supplied  the  project  with  in  orma   on  on     e  ^am  ^ 
pages.    These  thirty  now  form  the  nucleus  for  the  first  stage  of  the 
field  testing  of  the  resources. 

PERSONNEL  . 

Project  Director:       Dr.  Alan  R.  Hoffer 

a  Department  of  Mathematics 

University  of  Oregon  ^ 

Assistant  Director:    Dr.  Garry  Musser 

Department  of  Mathematics 
Oregon  State  University  . 

179 

168 


ADVISORY  BOARD 


\ 


Dr.  Robert  Karplus  (Science) 
University  of  California  at  Berkeley 


\  Mr.  Wesley  Johnson 

\  Mathematics  Supervisor 

•       c<.««i,«   D        /u        \.  \     \   Seattle  Public  Schools 

,Dr.  Stephen  Brown  (Mathemaftics  Education 

University  of  New  York  at  Buffalo  \  Dr.  Geoe-Waier 

nr   larru  Haff^oi^  /M.*u  .    »  \Oregon  Mathematics  Education 

ur,  Larry  Hatfield  (Mathematics  Education)  \  Council 

.  University  of  Georgia  ^ 

;     \  ■ 


/ 


130 


ERIC 


U.  9.  b:  MRP  (Panel  2):    Project  Director's  Response  to  10  Re  ^ew 

Questions  v 

Question  1:    Is  there  a  genuine  need  for  these  instructional  materials? 

In  1959  P    H.  van  Hiele,  a  Dutch  mathematician  and  educator,'  reported 
on  a  study  dealing  with  levels  of  mental  development  in  geometry. 
Van  Hiele  identified  five  such  levels:    in  Level  1  the-cTiild  learns 
some  vocabulary  and  recognizes  a  shape  as  a  whole  (squares  and 
rectangles  are  different);  in  Level  2  the  child  begins  to  analyze 
figures  (rectangles  have  four  right  angles);  in  Level  3  the  child 
logically  orders  figures,  understands  interrelationships  between 
figures  and  the  role  of  definitions;  in  Level  4  the  child  understands 
the  significance  of  deduction  and.the  role  of  postulates,  theorems 
and  proof;  in  Level  5  the  child  has  attained  an  understanding  of 
rigor  and  is  able  to  make  abstract  deductions.    Van  Hiele  showed 
conclusively  that  in  order  for  a  child  to  function 'adequate  y  at 
an  advanced  level,  it  is  necessary  .to  master  the  prior 'levels,  it 
is  no  surprise  then  that  students  have  difficulty  in  high  «^rhool 
qeometry  (Level  4)  when  they  enter- the  course^at  Level  1  ^ner  an 
insufficient  elementary  school  and  junior  high^ school  experience. 
It  is  also  not  surprising  that  freshmen  who  have  not  mastered 
arithnistic  have  difficulty  with  college  algebra  or  that  mathematics 
majors  (even  the  bright  ones)  who  have  not  gone  through  the  pre- 
requisite levels  have  difficulty  with  abstract  algebra. 

Readiness  is  the  word.    Readiness  applies  equally  well  to  the  teaching 
of  mathematics  as  it  does  to  the  learning  of  '"^^^^ -^^-l"-  , 
National  Advisory  Cormiittce  on  Mathematics  Education  (NACOME)  of  the 
Conference  Board  of  Mathematical  Sciences  issued  a  repcrc  in 
November  1975  based  on  an  eighteen-month  study     According  to  the 
committee's  report,  the  "median"  elementary  school  teacher  has  taken 
two  mathematics  courses  and  one  methods  course  during  pre-service 
training.    These  courses  did  not,  however,  seem  to  influence  the 
teacher's  teaching  behavior-he/she  teaches  mathematics  the  '^ay 
t  was  -.earned.    Curriculum  pro.iects  and  textbook  series  ^or  ^^i  dren 
come  and  go  at  a  fairly  rapid  rate.    The  mainstay  in  t,ns  apparently 
Taptd  state  of  change  is  the  teacher  and  the  NACQME  ^epurt  observes 
that  the  number  o*^  teachers  who  are  actively  using  «  so-ca  led  new 
math"  program  is  not  as  large  as  once  thought.    In  those  classes 
that  were  labeled  new  math.NACOME  finds  that  the  perfqrnance  of  the 
students  did  not  differ  much  from  that  of  students  in  traditiona  , 
classes.    I  assume  members  o#  the  reviewing  pane    are  familiar  y  th 
the  results  of  the  National  Assessment  of  Educational  Progress  (WEP). 
The  NAEP  report  clearly  shows  the  performance  levels  of  ^tudents  of 
various  .ges  and  deficiencies  in  the  teaching-learning  ^(.'"t^^^S^ 
If  old-fashioned  teaching  metndds  are  ingrained  in  today  s  teacher, 
and  if  the  pre-service  courses  in  mathematics  ami  TCtnods  do  not 
substantially  influence  a  teacher's  behavior,  then  no  natter  how  .ew 
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the  curncu  um  project  or  how  modern  the  textbook  series,  the 

ipnprf'on'  n  T      '^'^^  ^°  ^°  required.    These  needs  are 

reflected  in  the  numerous  requests  for  the  project  materials  that 

TuaVL'^^Td'if;  ^^^""^^'^        ^^"^  cooperated  in  the 

-  rnlnLt     ^^^Id  tcsting  aspects  of  the  project  have  requested 
complete  sets  of  the  mate  ials.    These  requests  provide  us  with 
an  ongoing  needs  assessmer..  for  the  resource  materials. 

Rj.nurrVp.n-'^?^  ^^'^       9°'^'  '"^  P"'P°s"  °^  the  Mathematics 
in  funH^nn  ?hf ^  were  accepted  by  the  National  Science  Foundation 

eS  ?f^r 

dtdacHr    Lh  L%'o  ^t^^^te^Sje'-s  cohesive  pacJSges  that  correlate 
didactics  and  mat.iematical  content  with  suggested  classroom 
activities  in  a  manner  meaningful  to  practicing  teachers  and  helps 
them  account  for  individual  differences  of  their  students  These 

fZ'ZloZ  eighi?"'  ^  '-^^ 

f 

^"^^'^'^^  2=    Is  there  a  market  for  these  instructional  materials? 

Wnile  there  is  a  proliferation  of  commercial  companies,  the  supple- 

nrnrf^Lr^f  '^^"^  information  for  teachers  on  the 

.processes  of  teaching,  on  ways  to  adapt  thj  materials  to  their 
m.ior'Jl^c  T  ^"  background  information.    In  some  cases  satisfactory 
materials  were  not  ava^labje.    For  example,  In  working  on  the 

t'fJea^LrT^^ferf^^-^^                          "°  ^e""t  explanations 
to  teachers  dbout  ratios  and  proportions-concepts  that  are  so  useful 
.n  the  applications  of  mathematics.    Some  (<the  accessible  mateHal 
on  thP  .  hU^'mI^h""  "J'^^^      ^      teachersr\or  example,  in  working 
M^JJri;-       "Ithematic^^            Mathematics  and  Music,  and 
.1|j^aJi|^_and_Poll^^       we  found  thatj  th¥liaBi^r-ti^;equired 
to  organize  some  of  these  materials  would  be  prohibitive.    One  of 
thr.  purposes  of  the  resources,  is  to  not  only  collect  and  organize 
some  of  tne  available  ideas,  but  also  to  inform  the  users  where 
other  materials  can  be  obtained  ahd  how  they  can  be  used.   

The  resources  do  not  form  a  curriculum  project  in  the  usual  sense  as 
a  structured  program  for  children.  It  is  more  appropriate  to  view  ' 
the  resources  as  contribut_tn_a  to  a  curriculum  for  in-service  teachers 

^.r'^-.''"?"  I'        ^"""^  '  -"^terials  bit  a  canyon, 

.h^re  IS  a  large  number  of  schools  in  the  country  that  have  classes 

Z.t:f"\H^\'''''f  '^'^       ^'-^^  ^''^^ses  ?n 

mineral  Puithematics  form  an  extensive  potential  market  for  the 
resources.  / 
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In  April.  1975.  a  description  of  the  project  was  presented  to  a 
meeting  of  publishers  in  conjunction  with  the  annual  meeting  of  the 
National  Council  of  Teachers  of  Mathematics  in  Denver.  Color.ado 
Also;  at  that  time  a  plan  was  submitted  to  the  NSF  which  requested-/  ^ 
permission  to  call  for  proposals  to  publish  the -resources. 
Unfortunately,  the  Foundation's  staff  was  busy  then  on  internal 
matters  and  by  the  time  I  received  a  reply,  it  w^s  necessary  to 
revise  the  schedule  proposed.    With  the  uncertainties  of  funding 
caused  by  Congressional  investigations,  a  new  plan  has  not  been 
submitted  and  will  likely  await  the, results  of  the  [eview     I  am 
pleased  with  the  inquiries  that  have  been  received  by  pub  ishers. 
and  I  am  confident  that  the  resources  will  become  available  before 
long,  either  commercially  or  through  the  NCTM.    Tins  is.  of  course, 
contingent  on  NSF  approval.    Meanwhile,  experimental  tuitions  of 
the  resources  are  being  disseminated  in  Oregon  through  the  workshop 
program  of  the  Oregon  Mathematics  Education  Council  .(OMEC).  Ted 
Nelson,  who  served  as  assistant  director  of  the  project  last  year, 
is  coordinating  this  dissemination  effort  as  a  half-time  statr 
member  for  OMEC. 

As  an  example  of  the  use  of  the  resources,  let  me  describe  an 
experiment  that  took  place  in  February.  1975  in  Los  Angeles  when, 
upon  the  request  for  Dr.  M.  Frodyma.  I  organized  ^.^lassroom 
SemSnstration  fo.  directors  of  NSF  projects.       called  aj"Perv^|er 
in  Los  Angeles  who  gave  me  the  name  of  a  seventh-grade  teacher  near 
the  meetin^..site.    The  teacher  reluctantly  agreed  to  put  on  the 
demonstration,  so  I  sent  her  a  copy  of  the  pilot  edition  of  the 

W.P  and  Arithmetic  Skills.    Her  class  was  wor  ing 
on  fractions  at  the  time,  so  she  read  over  the  section  on/^^jtions 
and  selected  four  activities  for  the  demonstration.    I  was  "formed 
by  the  supervisor  who  attended  the  demonstration  lesson  that  the  ^ 
teacher  is  rather  traditional  and  yet  adjusted  quite  easily  to  these 
nontextbiok   materials.    In  fact,  she  did  not  want  to  part  with  the 

sample  resource. 

Questior  3:    Do  these  instructional  materials  possess  a  clear  purpose 
and  rationale? 

It  is  ..ssume-d  that  mathematics  is  an  integral  part  of  the  educational 
and  cultural  formation  of  children;  that  teachers  are  the  ma  n  source 
of  presenting  new  ideas  to  students;  that  teachers  have  creative 
potential;  and  that  they  want  to  improve  their  understanding  of 
children  and   mathematics  in  order  to  do  a  better  job  of  teaching. 
We  value  a  positive  self-concept  in  students  and  teachers  and 
assume  that  resources  for  teachers  which  organize  didactics,  mathe 
matics  content  and  suggested  classroom  activities  will  help  teachers 
provide  positive  learning  experiences  for  their  students. 
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It  is  also  assumed  thiat  there  are  a  wealth  of  ideas  on  learning 
theories,  diagnosis  and  evaluation,  and  teaching  strategies,  in 
addition  to  mathematical  ideas  that  should  be  disseminated  to 
teachers  in  an  organized  and  cohesive  format.    As  Robert  Davis 
stated  in  his  position  paper  at  the  advisory  conference,  there_is 
a  need  to  assemble  materials  and  results  from  other  sources  in 
order  to  form  a  foundation  for  future  work  on  the  mathematics  curric- 
ulum.   By  providing  teachers  with  the  opportunity  to  become  aware  of 
these  materials  and  to  enable  them  to  relate  these  materials  to 
their  students,  it  is  reasonable  to  expect  that  the  needs  identified 
in  Question  1  will  be  fulfilled  to  some  extent.    It  is  not  reasonable 
to  expect,  however,  that  the  resources  are  a  panacea^  for  all  the 
problems  of  teaching  mathematics. 

The  resources,  as  described  in  the  project  proposal,  treat  all  of 
the  mathematical  topics  covered  at  the  middle  school  grades.  The 
commentaries  for  teachers  are  not  condescending  but  are  intended 
to  be  practical  discus;>iuris  that  form  a  bridge  between  the  didactics, 
mathematics  and  classroom  activities.    These  commentaries,  as  with 
all  of  the  resource  materials,  have  been  read  and  reviewed  by 
J     teachers  on  the  staff  as  well  as  by. teachers  who  have  field  tested 
the  materials. 

The  choice  and  sequence  of  topics  to  be  developed  were  determined 
by  what  teachers  requested  as  well  as  what  we  felt  would -attack  the 
"junior  high  slump"  that  was  discussed  at  the  advisory  conference. 
The  decision  to  first  work  on  Number  Sense  and  Arithmetic  Skills 
was  based  in  part  on  the  concern  by  teachers,  parents  and 
administrators  with  basic  skills.    However,  it  is  our  intent  to 
present  basic  skills  in  such  a  way  as  to  promote  understanding, 
rather  than  to  teach  solely  frr  rote  reflexes.    We  felt  it  was 
appropriate  to  include  calculators  as  a  "teaching  emphasis"  in  the 
resource.    The  NACOME  report  also  notes  the  increasing  role  that 
calculators  play  in  our  complex  society.    The  report  goes  so  far 
as  to  s^y  that  each  child  should  have  access  to  a  calculator  for 
each  mathematics  class.    It  is  our  purpose  to  use  calculators 
whenever  possible  to  help  develop  number  sense.    Ratio,  Proportion 
, and  Scaling  is,  we  hope,  a  resource  that  will  provide  interest 
topics  for  students  as  well  as  encourage  more  thinking  in  terms 
of  ratios  for  p.  oblem-sol ving  activities.    This  resource  and  the 
units  from  Mathematics  in  Science  and  Society  are  intended  to 
provide  students  with  possible  independent  work.    It  was  our 
original  intention  to  work  on  two  full  resources  this  year: 
Measurement  and  Geometry.    However,  budget  and  staff  reductions 
forced  a  cutback.    We  decided  on  the  Geometry  resource  because  it  is 
our  position  thac  geometry  should  be  introduced  earlier  and  receive 
more  emphasis.    This  is  based  in  part  on  the  works  of  Piaget,  van 
Hiele  and  others  as  well  as  the  "math  anxiety"  or  "math  phobia" 
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groups  that  have  established  connections  between  deficient  spatial 
performances  with  anxiely  in  mathematics.    Three  other  units  from 
Mathematics  in  Science  and  Society.  Mathematics  and  Astronomy, 
Mathematics  and  Biology,  and  Mathematics  and  Geography  are  planned 
for  this  year.    These  topics  were  chosen  because  ot  the  expertise 
of  the  current  staff. 

Question  4:    Is  the  content  of  these  instructional  materials  scientif- 
ically correct? 

The  writing  staff  on  the  project  consists  of  two  Ph.D.'s  in  mathematics 
one  Ph.D.  in  mathematics  education,  three  classroom  teachers  and  two 
graduate  students.    Everything  that  is  written  circulates  to  all 
members  of  the  staff  and  eventualVy  is  critiqued  by  pilot  teachers. 
Even  though  over  half  of  the  materials  developed  were  created  by 
project  staff  members,  we  have  referred  to  established  sources  in 
our  researches.    An  advisory  board  to  the  project  has  recently  been 
composed.  '  This  board,  when  it  becomes  fully  operative,  will  afford 
another  check  on  the  correctness  of  the  resources. 

I  have  implied  by  answers  to  earlier  questi(fs  that  the  resources  are 
textbook  free.    This,  I  believe,  is  an  accurate  statement.    Since  we 
have  utilized  ideas  not  yet  in  existing  textbooks  and  we  have  placed 
emphasis  on  such  "teaching  emphases"  as  calculators,  applications, 
problem  solving,  estimation  and  approximation,  and  so  forth,  it  seems 
to  me  that  the  resources  are  not  only  scientifically  current,  but 
they  are  forward  looking  and  should  be  useful  to  teachers  who  use 
the  next  wave  of  textbook  adoptions. 

As  I  stated  in  the  response  to  Question  3,  the  ten  resources  cover 
all  the  basic  topics  in  mathematics  curricula  at  the  middle-school 
level.    However,  for  easy  reference,  the  resources  are  organized 
topically  rather  than  linearly  or  by  grade.    The  level  of  difficulty 
on  student  pages  is  flagged  by  E  (enrichment),  S  (skill  building) 
or  I  (introductory).    Hence,  at  each  of  the  grade  levels  teachers 
can  select  activities  depending  on  the  performance  levels  of  their 
students.    Particularly  able  students  might  continually  work  at  the 
E  level  or  with  units  in  Mathematics  in  Science  and  Society.  Students 
who  have  not  attained  a  high  performance  and  understanding  would 
likely  work  at  the  S  or  I  levels. 

Question  5:    Is  the  content  of  these  instructional  materials 
educationally  sound? 



At  the  outset  of  the  project  in  June,  1974,  we  conducted  an  advisory 
conference  which  was  attended  by  teachers,  supervisors,  mathematicians 
educators  and  scientists.    Copies  of  the  report  of  this  conference  are 
on  file  at  the  Foundation.    The  review  panel  will  see  from  the 
recommendations  of  the  advisory  conference  that  the  project  plan  as 
delineated  in  the  original  proposal  was  to  be  followed  with  minor 
modifications.    We  have  followed  the  modified  plan  since  the  sunmer 
of  1974. 

174 


During  the  first  year  of  the, project  we  searched  for  a  way  to 
effectively  handle  the  didactics  component  of  the  project.  We 
simply  did  not  make  the  progress  in  this  area  that  I  had  hoped  for. 
Just  prior  to  re-engaging  the  project  this  fall  we  held  a  didactics 
seminar  and  invited  six  mathematics  educators  to  work  for  a  week 
in  Eugene.    Information  about  this  seminar  has  been  made  available 
to  our  program  manager.  Dr.  Joseph  Payne.    The  result  of  the 
seminar  was  to  provide  the  project  with  definite  direction  on 
the  overall  didactics  component  of  the  project.    We  are  very 
fortunate  to  have  Dr.  Larry  Sowder  working  with  us  this  year  to 
carry  the  main  responsibi 1 i ty . for  organizing  the  ideas  on  didactics, 
i  leel -ti»*t  we  can  now  move  forward  more  rapidly  in  this  area. 

In  addition  to  the  staff's  circulating  of  all  written  material,  sub'- 
sections  of  the  resources  are  pilot  tested  early  in  the  year  by 
teachers  in  nearly  thirty  schools  in  Oregon.    As  part  of  the  project 
evaluation  plan  recommended  by  Dr.  Alan  Osborne,  experimental 
editions  of  the  resources  are  field  tested  by  over  twenty  teachers. 
Based  on  the  results  of  these  field  test,  the  resources  are  revised 
into  a  preliminary  form  for  publication.    I  believe  this  is  a 
reasonable  plan  to  insure  the  educational  validity  of  the  resources. 

Teachers  who  use  the  resources  are  able  to  extend  their  background 
in  a  very  practical  situation.    They  have  available  to  them  exemplary 
classroom  materials  which  enable  them  to  immediately  put  into  practice 
the  ideas  they  have  learned  in  the  commentaries. 

Question  6:    Are  the  proposed  and  anticipated  outcomes  of  the 
instructional  materials  desirable? 

If  indeed  the  resources  are  used  as  anticipated,  students  will  more 
thoroughly  learn  mathematics.    Some  of  these  students  will,  become 
teachers  who,  hopefully,  will  have  gained  a  new  sensibility.  If 
indeed  the  middle  school  period  is  a  place  where  students  slump, 
then  the  enrichment  activities  and  the  applications  may  be  outlets 
for  their  energies.    The  teaching  emphases  in  the  resources  should 
be  particularly  valuable  to  teachers  as  a  way  to  bring  into  focus 
important  processes  ttea;  are  not  restricted  by  particular  topics. 
Calling  attention  to  problem  solving,  estimation  and  approximation, 
applications,  calculators,  visual  perception,  graphic  representation 
af:c!  the  like  should  make  teachers  more  aware  of  the  fabrics  of  their 
teaching.    The  background  information  for  teachers  and  the  suggested 
classroom  materials  should  help  teachers  enrich  their  teaching 
practices.    Hopefully,  school  districts,  especially  in  isolated 
areas,  will  recognize  in  the  resources  the  excellent  potential  to 
n?lp  wUh  Che  in-service  training  and  updating  of  their  teachers. 
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Question  7:    Do  these  instructional  materials  present  implementation. 
problems  for  the  schools? 

It  was  mentioned  in  a  response  to  an  earlier  question  that  a.  pilot 
version  of  a  resource  was  mailed  to  a  teacher  in  Los  Angeles  who, 
with  no  advance  training,  conducted  a  classroom  demonstration  using  - 
the  resource  materials.    This  is  a  distinct  potential  for  the 
resources,  since  they  are  flexible  and  adaptable  to  different  ... 
teaching  demands.    On  the  other  hand,  more  rapid  and  P9"ibly  more 
effective  implementation  of  the  resources  could  be  achieved  through 
interaction  with  a  workshop  leader  who  could  very  well  be  another 
teacher. 

It  is  difficult  to  estimate  now  tbe  cost  of  a  resource  when  they 
become  available  commercially.    The  resources  in  their  present 
form  have  more  classroom  pages  than  will  appear  in  the  revised 
edition.    A  final  trimming  process  will  occur  during  revision  as 
'a  result  of  the  field  testing.    Also,  the  number  of  copies  that  we 
printed  was  only  slightly  more  than  needed  to  cover  the  field 
tests  and  provide  copies  to  the  staff,  advisory  board  members,  and 
the  NSF.    A  conmercial  publisher  or  the  NCTM  should  be  able  to  print 
enough  copies  to  make  the  costs  rather  low.    Indeed,  if  the  total 
coll'-ction  of  ten  resources  cost  $300,  this  would.be  well  within 
the  instructional  materials  budget  of  a  school  and  a  cheap  way  to 
provide  a  portable  resource  center  and  in-service  kit. 

Question  8:    Are  the  costs  for  implementing  these  instructional. 
materials  reasonable? 

Other  than  the  base  cost  of  the  resources,  it  is  expected  that 
schools  would  have  available  a  thermofax  machine  and  the  necessary 
ditto  equipment  and  supplies.    These  items  are  found  m  most 
schools.  ^ 

Teachers  who  have  their  own  copy  of  a  resource  could  use  the  organi- 
zation of  the  resource  and  add  to  it  new  ideas  that  they  discover  in 
their  teaching.    Again,  the  materials  and  supplies  budget  of  the 
school  would  likely  cover  these  expenses. 

Question  9:    Is  the  management/organization  plan  adequate  for 
producing  t^se  instructional  materials? 

The  advisory  conference  was  attended  by  a  diverse  group  of  very 
qualified  people.    Participants  at  the  didactics  seminar  brought  to 
the  project  the  most  up-to-date  knowledge  of  mathematics  education 
in  the  country  today.    Dr.  Alan  Osborne,  in  helping  us  design  an 
evaluation  plan,  provided  the  project  with  an  outsider  s  appraisal 
of  the  project  operation,  the  resources  themselves,  and  an  objective 
way  to  prepare  for  revision  and  future  evaluation  and  dissemination 
efforts.  1  187  ' 
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Internally,  the  project  staff  consists  of  a  very  hard  working  group 
of-  people  who  interact  well  together  and  blend  classroom  teaching 
experienpe  with  knowledge  of  mathematics  and  educational  theory. 
The  quality  of  the  production  on  both  the  pilot  and  field  test 
versions  of  the  resources  is  very  close  to  that  which  can  be 
produced  commercially  and  which  permit?  effective  use  of  the 
resources  now. 

I  am  only  assigned  to  the  project  half-time  this  year.    This  was 
caused  by  demands  made  upon  me  by  the  Department  of  Mathematics  at 
the  University.    As  the  year  unfolds,  we  will  spe  if  this  was  a 
wise  decision.    Meanwhile,  I  have  had  help  on  a  part-time  basis 
from  Dr.  Gary  Musser,  Oregon  State  University,  to  help  on  evaluation 
and  from  Shirley  Ann  Hoffer,  Mathematics  Resource  Center,  to  help  on 
production. 

I  must  add  that  it  does  take  time  to  Dreak  in  a  writing  staff.  Much 
of  the  summer  of  1974  was  spent  in  false  starts,  but  now  Richard 
Brannan,  Sue  McGraw  and  Pat  Tuel  form  a  writing  team  af  teachers  as 
good  as  one  could  hope  for.    As  graduate  students,  Janet  Brougher 
and  Jill  Hermanson  have  made  very  deep  and  lasting  contributions  to 
the  project.    Reflecting  baok  on  it  now,  I  realize  that  it  took 
nearly  six  months  to  fully  develop  a  production  scheme  which  is  now 
able  to  handle  the  various  aspects  of  the  project. 

Questicri  10:    What  are  your  general  impressions  of  the  curriculum? 

I  am  excited  with  the  reception  the  project  has  received  so  far. 
The  pilot  testers  have  been  enthusiastic  and  field  testers  have 
volunteered  to  fill  out  evaluation  pages  for  hundreds  of  items  in 
the  resources.    We  have  been  invited  to  present  the  project  at 
numerous  meetings  of  teachers,  and  we  have  a  long  list  of  people 
who  have  requested  information  about  the  availability  of  the 
resources.    I  am  hopeful  that  the  resources  will  help  teachers  help 
their  students  learn  and  enjoy  mathematics  in  addition  to  being  ready 
for  the  next  level. 
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D.  9.  c:   MRP  (Panel  2):    Panel  Responses  to  9  Review  Questions 

Question  1:    Is  there  a  genuine  need  for  these  instructional  materials? 

No  research  or  no  study  was  done  to  estimate  the  need  for  these  materials 
There  was  an  assumption  that  teachers  neede^^-the  materials,  and  that 
they  would  use  them.    There  was  a  further  assumption  that  the  teachers 
who  do  not  avail  themselves  of  in-service  training  would  be  likely  to 
use  these  materials.    This  may  not  be  so.  \  / 

Teachers  wf\o  are  not  "textbook"  oriented  and  thoseXwho  make  liberal  use 
of  supplementary  materials  would  make  frequent  usejpf  this  encyclopedia 
of  activities.    Math  labs  have  become  very  popular  and  this  project  s 
materials  would  serve  as  a  resource  bOok  for  such  activity.  The 
degree  to  which  the  materials  would  reach  students  would  depend  on 
the  attitude  of  the  teacher  toward  the  use  of  supplementary  materials. 

In  the  past  few  years  the  popularity  of  workshops  at  NCTM  meetings  has 
risen  dramatically.    Teachers  fight  to  get  into 'workshops  where  they 
can  either  make  or  obtain  materials  to  take  back  to  the  classroom. 
The  project's  books  can  be  a  rich  source  of  many  of  the  materials 
similar  to  those  found  in  such  workshops. 

Much  of  this  material  can  be  found  in  many  other  places,  but  ther^does 
not  seem  to  be  any  large  colleeti-on  in  one  place.    The  strength  of\^his 
project  lies  in  the  fact  that  this  collection  of  alternate  instruction 
materials  at  this  level  is  un,i-que. 

There  are  elaborate  plans  for  the  evaluation  of  the  materials  including 
■field  tests,  teacher  feedback,  use  in  in-service  programs,  and  validity 
determination  by  an  external  consultant  who  has  made  a  study  of  the 
teacher  preferences  in  in-service  work.    There  has  been  no  indication 
of  a  survey  to  determine  the  degree  to  which  these  materials  would  be 
utilized  by  classroom  teachers. 

Question  2:    Is  there  a  market  for  these  instructional  materials? 

There  are  other  sources  available  which  provide  reference  materials  for 
teachers  of  grades  5-8.    However,  the  project  constitutes  probably  the 
most  inclusive  set  of  materials  of  this  type  'together  with  a  pedagogical 
•  commentary. 

This  project  in  no  way  requires  the  alteration  of  the  basic  middle  • 
school  curriculum  for  its  incorporation.    It  is  designed  to  provide 
the  teacher  with  additional  alternatives  for  his/her  use  in  providing 
instruction  in  many  of  the  stalndard  content  areas. 

The  presentation  of  the  -project  for  the  benefit  of  commercial  publishers 
at  an  NCTM  sponsored  meeting  is  commended.    It  is  premature  to  expect 
complete  plans  for  dissemination  at  this  time. 
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It  IS  quite  probable  that  this  set  of  resource  volumes  would  be  a  ' 
welcomfed  addition  to  a  resource  learning  center.    However,  it  is 
questionable  whether  these  volumes  would-be  purchased  by  individual 
teachers  for  use  because  of  the  cost. 

/)uestion  3:    Do  these  instructional  materials  possess  a  clear  purpose 
and  rationale?     ]  \ 

;  I 

A.  The  following  assumptions  are  n^de  by  the  program  authors. 

Teachers  are  extremely  busy  with  duties  other  than  teaihing 
math. 

Some  middle  school  teachers  have'^backgrounds  weak  in 
mathematics  and  need  material  to  help  them. 

General  mathematics  is  more  important  than  focus  on  training 
of  college-bound  students.* 

/ 

FlexibiTity--teacher  should  decide  what,  when. 
Mathematics  is  useful--not  just  for  tests. 

B.  Assumptions  derived  from  inspecting  the  materials  are; 

Mathematics  should  be  interesting,  true-to-life.  / 

Multiple  embodiments  of  each  idea  are  necessary. 

Operations  should  be  taught  in  relation  to  each  other- 
especial  ly  .inverse  operations.  T   ---v—  
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Helos  shoulu  be  provided  to  make  it  convenient  for  teachers 
to  use. 

C.  It  is  reasonable-  to  expect  that  instructional  materials  based  on 
these  assumptions,  values,  and  goals  will  fill  the  needs. 

D.  The  materials  are  clear  and  understandable.  With  regard  to  > 
cohesive  packaging,  they  form  a  well-organized,  indexed  catalog. 

The  sequence  is  clearly  flexible. 

E.  Ttie  project  has  lessons  for  teachers  on  teaching  and  the  teacher 
i^  making  the  selection.    It/ would. seem  to  work  best  with  individual 
^packets  for  each  pupil.    The  interest  and  current  understandings  of 
the  pupil,  as  perceived  by  the  teacher^  are  the  bases  for  selecting 
individual  modules. 
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F    The  use  of  many  manipulative  materials  was  intended  and  the^  have 
been  identified.   Who  is  going  to  do  an  external  evaluation  of  the 
project's  success?  ' 

Question  4:    Is  the  content  of  these  instructional  materials 
scientifically  correct? 

The  material  for  stu(^ents  seems  to,  be  accurate.    However,  the  tenninology2 
of  the  metric  system  does  not  appear  to  be  standard. 

Some  of  the  pedagogical  material  is  open  to  question.   The  activities 
and  pedagogical  procedures  are  qi/ite  eclectic,  perhaps  too  much  so.. 
They  are  too  inclusive  and  could  be  used  to  elicit  unreal,  responses 
in  general  math  programs.    In  additioft,  the  two  page  discussion  of 
the  teaching  concepts  is  not  in  accord  with  the  research  findings  of 
the  Wiscoristrr^esearch  and  Development' Center. 3 

The  materials  for  students  seem  to- be  scientifically  current,  and  are 
designed  to  train  a  scientifically  literate  population.  "The  series 
will  cover  all  the  mathematical^ topics  dealt  with  in  grades  5  through 

8.      ;  •  .  .  -  . 

The  question  arises  as  to  whether  the  Advisory  Board  is  able, to  provide, 
enough  guidance,  especially  in  theareaof  pedagogical  procedures. 

Question  5:    Is  thJ  content  of  these  instructional  materials  educationally 
sound?^ 

A    'There  should  b^  no  adverse  reaction      the  part  of  teachers.  The 
teachers  will  especially  like  the  comprehensiveness  of  the  program. 
Students  will  enjoly  the  activity  oriented  program  as  opposed  to  a 
typical  Junior  hl^i  mathematics,  prog  ram.    Parents  may  have  somfe  reserva- 
tions fn  terms  of Itraditional  math  preparation  for  the  future  study  of 
mathematics.        |  . 

B.    The  content/approach,  viz.,  laboratory  activities  "uld  present  some 
psycho-motor  difficulties  for  some  students.    Properly  handled  there 
should  be  few  cognitive  or  affective  difficulties.   The  materials  and 
teacher  preparatidn  should  give  a  much  needed  stress  on  success 
experiences  and  sludent  growth  iJi  self  concept. 

C    The  teacher  mey  Rick  and  choose  exercises  to \accompl ish  the  objectives 
he  or  she  has  written  and  may  also  receive  help  from  the  author  s 
objectives.    The  rjaterials  do  not  suggest  a  specific  approach.  They 
are  not  an  approach  to  teaching. 


D.  The  strategie!! 
itself  is  a  value 
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used  in  the  materials  are  success  oriented  which  in 
even  though  a  desirable  one  arid  well  don^. 
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E.    Ample  provisions  are  made  for  teacher  testing  end  the  feedback 
'Will  be  a  measure  for  educational  soundness. 

These  materials  are  educationally  sound  and,  irv  fact  many  have  been 
used  over  the  years  and  proven  effective. 

Question  6:    Are  the  proposed  and  anticipated  outcomes  of  the  instruc- 
tional materials  desirable?  ! 

What  are  the  intended  effects? 

(1)  Enjoyijig  school  mathematics  more. 

(2)  Understanding--calculation  better.  '  . 

(3)  Increased  skills  in  ap'thmetic." 

What  effects  do  we  anticipate?      -L  -  ' 


C 


(1)  Enjoying  school  mathenlatics  more.  ■' 

(2)  .Understanding  calculation  better.  "  ' 

(3|  /Increased  skills  in  arithmetic. 

Thinkin||)f  mathematics  while  filling  in  the  bJanks  is  an  important 
process  v^ature  of  these  instructional  materials.    Thus  an  additional 
effect  IS  possibl;^  an  attitude  on-  the  part  of  students  that  mathematics 
IS  just  a  process  of  filling  in  blanks.    Students  sometimes  become 
so  involved  in  "finding  the  pattern"  in  answering  each  worksheet 
that  they  miss  the  mathematical  ideas  behind  thori.    Sometfmes  serious 
misconceptions  of  the  mathematical  ideas  result  from  the  worksheet 
approach!.    Tests  have  to  go  beyoncMhe  routine  in  order  'L  get  at 
misconceptions.  .1  _  / 

Some  review  of  the  content  and  approach  concerning  limUed  bias  is 
called  for.    See  the  "Beauty  Contest"  in  connection  with  ihe  Golden 
Ratio.  % 

-Question  7:    Do . thesgjj^^^^^^  implementation 
pro-blems  fo^  the  schools?   

A.        special  training  needed  by  teachers? 

Yes.  An  in-service  pVogram  designed  to  achieve        fonowim  qo^^ls 
will  be  necessary. 

-  TecK.hers -wed  tt)-^ become  knowledy^jhablc  about  usirvj  th^^^.e 
materials.  '       .  ,  .  . 

-  Tc/achors  nood  to  incw  ho^^to  rtOate  these  rd^^rtai^  ^J  nv-ir 
onqoing  program. 


B.  Do  these  materials* pose  problems  for  Jthe  existing  organizational 
structure  within  the  schools? 

Yes.    These  materials  may  replace  traditional  materials  in  the  class- 
room.   This  may  or  inay  not  be  an  advantage.    Using  these  materials 
may,  allow  a  certain  amount  of  individualization  not  allowed  by 
tradlitional  materials.    Some  teachers  may  react  ffrfx^sely  to  using 
these  materials. 

C.  Are  the  costs  of  the  materials  realistic? 

I 

tt  is  impossible  to  assay  the  cost  per  pupil  due  to  the  variety  of 
ways  the  materials  piay  be  used.    Publishing  them  as  resource  material 
for  teacher  use  could  be  done  at  reasonable  tost.    Duplication  for 
pupil  use  via  Thernio-Fax  ditto  masters  and  ditto  sheets  makes  the 
use  of  this  resource  expensive. 

_D_Ilo-tbe  instruct-ional  materials  require  special  learning  resources? 
Yes,  some  lessons  require  unusual  manipulative  'natenals. 
E.    Will  the  use  of  the  materials  require  special  classes? 
No. 


Additional  comrtients: 

1.  The  materials  can  be  used  in  a  variety  of  situations. 

2.  There  is  need  ^or  in-service  training  but  this  is  not 
a^  insurmountable  task. 

3.  There  are  commrrcially  prepared  materi^^ls  of  a  similar  nature. 
None  are  as  complete  or  as  comprehensive  as  these. 

4.  The  directions  to  teachers  and  the  suggestions  for  the  use  of  the 
materials    should  accompany  the  materials. 

Question  8:    Are  the  costs  for  implementing  these  instructional 
materials  reasonable? 

A.    Total  costs  for  implementing: 

The  use  of  Thernio-Fax  or  ditto  machine  for  duplication  is  an 
exppnsive  process.    When  compared  with  commercial  textbook  pages 
or  workbook  page:,  the  cost  becomes  high.    In-service  training  costs 
will  be  necessary.  193 
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B.  Continuing  costs: 

<.? 

The  material  will  not  need  to  be  repurchased  but  the  duplication  cost 
is-  still  a  necessary  consideration  for  continuing  use. 

I 

C.  Other  ways  school  districts  might  spend  money  to  achieve  the 
objectives  of  the  program: 

There  are  many  commercially  prepared  materials  available.    None  are 

as  complete  or  contain  the  suggestions  for  use  that  these  ineke 

available  to  teachers.  ^ 

'^xpected  costs  of  comparable  materials: 

Completely  comparable  materials  are  .not  available,  hence  this  question 
cannot  be  answered. 

E.  .   Non-fiscal  costs: 
None. 

F.  Additional  questions: 

Is  it  possible  to  purchase  parts  of  the  material? 

G.  Overall  view  of  costs: 

Implementation  may  be  more  expensive  than  need  be.    Duplication  and 
distribution  problems  could  be  changed  effecting  a  more  economical 
usage. 

Question  9:    Is  the  management/organization  plan  adequate  for 
producing  these  instructional  materials? 

A.  ,  There  has  been  ample  opportunity  for  input  to  the  project  through 
its  awareness  efforts,  its  close  association  with  OSME,  ar^d  through 
its  advisory  council.    There  is  little  evidence,  however,  that  the 
project  adequately  taps  the  economic  and  biological  science  communities— 
perhaps  essential  for  a  resources  development  project  of  this  kind. 

B.  This  is  c  large  project,  with  approximately  12  FTE^    and  staff 
members,  including  6  full-time  writers,  in  addition  to  2  half-time 
directors.    As  such  we  would  expect  to  find  more  explicit  managerial 
practices  in  effect  that  would  make  it  possible  to  determine  whether 
the  staff  is  competent  and  productive.    We  find  that  we  cannot 
answer  such  questions  on  the  basis  of  the  budget,  vitae  presented,  or 
existing  reports.    In  fact  we  have  some  questions  about  the  appro- 
priateness of  salary  levels.    We  deduce  from  the  level  and  quality 
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of  output  to  date  that  the  project  is  P»^;«eding  wel       We  merely 
feel  that  when  projects  reach  this  magnitude.  $1/5  m  llion  Per 
llVr  in  salaries  and  wages,  that  the  normal  institutional  auditing 
fnd  bu  get   onfrol  Should  be  supplemented  by  -fo^t^^J^J  P^^^^  , 
mre  detailed  monitoring  of  *he  effort  of  the  staff  and  the  level 
of  preparation  of  the  staff. 

C     The  project  proposed  is  quite  explicit  in  its  concern  <^o^Jeedback 

nd  IvalSrtfon.  'subsequent  ^ollo^^P/^^-^/f',:^  " 
is  not  part  of  the  project.    Certainly,  in  this  case,  Nbi-  nas 
monitored  progress  carefully. 

0.    The  project  staff,  through  its^director .  has  done  a  fine  job 
in  keeping  NSF  informed  of  its  progress. 


AdditionaT'coinments  by  Project  Director:  •  \,,„„^  ^.h;,t 

1)  "The  program  authors  absolutely  deny  that  they  assume  that 
-General  mathematics  is  more  important  than  for.us  on  training 
of  college-bound  students*.*' 

2)  "Terminology  follows  the  recomendations  o^^/he  Interstate 
Consortium  on  Metric  Education,  ^inal  Report,  1975.  and  the 
U.S.  Department  of  Commerce/National  Bureau  of  Standard 
Guidelines.  .November  1974."  .-.4.4. 

11    "The  nine-paqe  section  Teaching  of  Concepts  is  consistent  with 
the  book  r!;„,.j^tM.l_i^rn-;nQ  and  Development.  Academic  Press. 
New  York.T974  by-Klausmeier.  Ghatala  and  Frazer  who  were 
affiliated  with  the  Wisconsin  R&D  Center." 

4)    "Change  12  FTE  tn  7  FTE." 
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n   Q   H.    MRP  (Panel  2)'    Individual  Panelists'  Responses  to  10th  Review 
D.  9.  d.    MRP  (Panel  2).    Jljai^f.^^.    C^at  are  vour  qeppral  impressions  of 

the  curriculum? 

Mcc  ct.ff  NntP-    Panel  2  chose  not  to  submit  individual  comments  on  each 
project,  but  rather  submitted  a  response  or. the  whole  - 
panel  to  the  10th  question.    In  addition,        panel  t 
submitted  qeneral  comments  which  apply  ^^^J^^ ^-^  J°  ^1'  ^1^ 
curricula  reviewed  by  Panel  2,  and  which  have  been  agreed 
to  by  all  other  members  of  the  panel. 


Panel  2's  common  response: 

The  Mathematics  Resource  Project:  ;Topical  Reso-ces  for  Middle  School 
Mathematics  Teachers  has  P';°duced  many  resources 

There  are  many  types  o.f  material  present.  purpose 
JI^^^rihLnltLn^iLueont^   of  a__^arti cul ar  topi c 
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The  project  is  producing.materials,  they  are  being  tried  out  by 
teachers    and  they  can  be  made  available  to  others. 

(^\  fho  m;4rkPtabilitv  of  the  finished  product. 

totality  of  mathematics  ^"^^^^^f  J^^";  Jf'"'"  the  retrieval  ,dupl  ication 
acter,  will  it  reduce  teachers  to       J^'^^.f  .J?"  of  blanks,  with 

and  dissemination  of  pages  W  pupils  to  ^J^/^"^^','",^  considerations 
resulting  failure  to  grasp  the  ^J^f 't^^^J  "or   e  son  content. 

ments  and  are  not  a  curriculum  to  be  followed. 

itZlt  I  ftid?  aSd"l  nnS^r,  the         economical  way  of  packag,ng 
and  of  using  the  resource. 

The  pane,  aUo  suggests  t^at  the  two  completed  volumes  be  roHn^ 

^i?fhr:ate;^a!rl^:r™"ucrd.'"T:^snia^Sa?,on  sh»uU  oe  ™de 
)  by  an  outside  evaluator. 

-ri-rniirrtrtSt5S^s;s,rnr^ 

supplemented  by  reports  that  insure  effective  management. 
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Jrbr^r:sj^„Er^/L'^'„i?-      e"-^^.  agreed 

projects  tr,  „ath  and  science   nSllo  thi  pane-  )     ^VJllT"  iT'*  l""'' 
^kesjts  own  new  guess  as  to  what  n'e°eSS%rS:'Le';rf^^„^;rieT:Lt 

!n'  !l'''ln'"ac;"'s™rof  IVtlr"  '  T''-  ""^'"'^      ''^nn  ' 

?a^;rSn¥™s?  Si  ^^^^ 
:i^^^S^r^^^  r^^^^  f^pfeSenti;?:- 

eXienced  aJd  ta?eS  T  that  the  people  who  are 

™d  S  t '  i 

grams  and . ins?!tutions  ^'''"'^  ^"  inquiring  into  educational  pro- 

There  are  two  groups  of  professional  investigators  who  can  help: 

1)  Responsive  evaluators.  * 

2)  Cognitive  analysts. 

"e'flc'g'tJS^a^nge^ra  L^g^L'nHa^'h'rL^;'  '  - 

the  scientific  coJuni?;  and  t  e   c  ootf  1h?ri?  .^r^I'.^^"'? 

tested  before  large  sums  of  money  have  been  committed  to  materials  dlvelo- 
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Experimental  trials  of  carefully  revised  materials,  selected  to  test  the 
key  ideas  of  the  project  (perhaps  taking  only  a  month  or  two  of  sclwol  time) 
to  learn  teachers'  and  pupils'  perceptions  is  a  kind  of  research  that  is 
much  needed.    The  teaching  in  these  trials  must  be  carefully  described  and 
not  Just  results  on  pupil- tests.    In  addition,  both  formative  and  suirmative 
kinds  of  evaluation  are  needed  for  curriculum  projects.    Testing  ideas  as 
they  come  up  on  a  day-to-day,  rough  draft  basis  is  something  that  goes  on 
'In  most  projects,  but  it  often  needs  to  be  more  detached  or  even  more  criti- 
cal than  it  is.    Summative  evaluation  is  needed  not  only  to  test  whether  the 
intended  ideas  are  learned,  but  what  else  was  laarned  that  might  enhance  or 
detract  from  what  has  been  taught. 


Additional  comnent  by  Mr^.  Daniel  J.  Hogan; 

"I  don't  agree  completely  with  this  statement  for  the  following  reasQ/i. 
Although  the  type  of  evaluation  suggested  by  Dr.  Easley  is  commendable' 
and  should  be  done,  I  do  not  believe  that  the  bureaucracy  can  stand  another 
outside  group.    I  bslieve  the  addition  of  this  kind  of^ expert'  to  the  NSF 
staff  would  better  s'erve  the  organization." 
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D.  10.  a:  FYA:    NSF  Descriptive  Information 

PROJECT  TITLE:    First-Year  Algebra  via  Applications  Development  Projea  (FYA) 

PROGRAM:    Science  Curriculum  Development 

PROJECT  DIRECTOR:    Zalman  P.  Usiskin 

INSTITUTION:    The  Universi ty- of  Chicago 

DEPARTMENT:    Graduate  School  of  Education 

BUDGET:    Total  Granted:  $85,310 

Dates:    5/1/74  -  Presents, 
PROGRAM  OBJECTIVE:    Science  Education  Improvement 

"project  OBJECTIVES:    The  development  of  an  alternative  firsi-year  algebra 
PROJECT  Ubdtl,^^^  ^^^^^^^  ^^^^^^^^  ^^3^^1y  0, 

applications  of  mathematics. 

PROJECT  SUMMARY 

OBJECTIVES 

There  are  three  motivations  for  this  project:  (])  the  importance  of  appli- 
tions  and  related  concepts. 

r^^  .n=.i  nf  i-hiQ  nrofpct  is  to  develop  a  first-year  algebra  course  which 
m  fffers  a      t  re%f  t  e  w?de  ^ange  of  application,  of  mathematics,  from 
I   ch  llgebra      ^bo^ism  develops  naturally,  (2)  cov^.rs  the  stand^^^^^^^^ 
^t-iu  associated  with  first-year  algebra  with  only  complicated  factoring 
aft?  nif  expression  problems  d  leted,  (3)  ^^v^tes  some   i me  particu- 
larly to  fundamental  ideas  from  statistics  and  probability,  (4)  is  np  more 
d??ficu?t  than  standard  courses.    The  intended  student  popula  ion  consists 
of  average  to  below-average  students    from  approximately  the  30th  to  the 
8SthTer?entile  of  abllit?)  who  now  take  one  or  two  years  to  complete  the 
first-year  algebra  course. 

ACTIVITY  PLAN 

Summer  1975:    The  pilot  edition  was  revised  and  reproduced  in  a  form  for 
use  in  other  classes.  4  QCi 
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School  Year  1975-76:    The  second  draft  is  being  tested  in  three  different 
schools  in  a  total  of  five  classes.    A  booklet  of  algebra  skills  aimed 
toward  mastery  learning  is  being  developed  arid  tried  out. 

Summer  1976:  The  test  results  and  information  from  teachers  will-  be  usefd 
to  prepare  a  third  draft. 

School  Year  1976-77:  A  carefully  controlled  experiment  on  a  wider  scale 
is  planned. 


^  t  ORGANIZATION  AND  MANAGEMENT  PLAN 

The  project  director  writes  all  the  text  materials.    A  research  associate 
is  writing  the  skills  booklet.    The  project  director  teaches  one  class 
himself  and  directs  the  try-outs  inT:he  other  classes.    Informal  advisors 
^  to  the  project  read  and  react  to  manuscripts,  give  advice  on  content  to 
be  included,  and  are  advising  on  the  controlled  experiment  planned  for 


UTILIZATION  PLAN 

The  implementation  strategy  began  in  the  Summer  of  1975.    The  project 
director  taught  a  3-week  workshop  entitled  "Applications  of  Mathematics  - 
Algebra"  in  which  the  participants  (both  pre-  and  in-service  teachers) 
were  introduced  to  the  materials  of  this  project.    The  hope  is  to  design 
a  course  for  in-service  training  of  teachers  which  could  be  duplicated 
elsewhere. 

During  the  school  year  1975-76,  publishers  will  be  notified  that  a  revised 
draft  of  these  materials  is  available.  A  testing  version  of  the  materials 
is  planned  for  the  school  year  1976-77. 

.  HISTORY 

Summer  1974:    The  director  taught  a  workshop  for  tfeachers  entitled 
"Applications  of  Mathematics."    This  workshop  was  heavily  directed  to 
applications  for  first-year  algebra.    The  first  few  weeks  of  the  proposed 
9th  grade  course  we^s  written. 

School  Year  1974-75f:    A  pilot  edition  was  prepared  and  taught  in  an  average 
secondary  school  setting.    The'criteria  for  selection  of  this  school  were 
geographic  accessibility,  existence  of  a  capable  collaborating  teacher, 
stability  of  the  school  situation,  degree  of  support  from  the  school 
faculty  -  particularly  the  administration  and  mathematics  faculty,  and  the  ^ 
willingness  to  participate  with  the  strategy  as  described  here. 

PERSONNEL 

Dr.  Zalman  Usiskin,  Project  Director 
Associate  Professor  of  Education 
The  University  of  Chicago 

Er|c 


Informal  Advisors 


Dr. 
Dr. 
Dr. 
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William  Kruskal,  Statistics 

Izaak  Wirszup,  Mathematics 

Paul  Meier,  Statistics 

Max  Bell,  Mathematics  Education 

Pamela  Ames,  Teacher 

James  Schultz 

Jane  Swafford' 

Lauren  Woodby 


University  of  Chicago 
University  of  Chicago 
University  of  Chicago 
University  of  Chicago 
University  of  Chicago 
Ohio  State  University 
Northern  Michigan  University 
Michigan  State  University 
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D.  10.  b:  FYA  (Panel  2):    Project  nirector's  Response  to  10  Review 

Questions  * 

•Question  1:    Is  there  a  genuine  need  for  these  instructional  materials? 

The  primary  motivation  for  this  project  was  the  need  for  first-year  ' 
^Igebra  materials  which  gave  strong  atterv^ion  to  applications.  The 
factors  which  contribute  to  this  need  include: 

.    A.    the  importance  of  applications  of  mathematics  to  both  the 
decision-maker  and  the  average  citizen. 

This  importance  has  been  detailed  by  mathematics  educators 
of  various  backgrounds  andvopinions  (e.g.,  Henry  Pollak, 
Max  Bell,  Morris  Kline). 

Of  all  the  mathematics  encountered  by  the  average  citizen, 
perhaps  the  most  coirmor.  (outside  of  simple,  arithmetic) 
-       — lovDlve  statistics  -  the  need  to  interpret  data.  


B.  the  first-year  algebra  course  as  a  natural  place  where  such 
applications  should  be  discussed. 

More  students  take  this  course  than  any  other  high  school 
course;  for  many  it  is  their  last  mathematics  course. 

The  continued  presence  of  the  curriculum  of  outdated  and 
unrealistic  "word  problems"  serves  only  to  convince  the 
student  that  there  are  few  if  any  accessible  applications 
of  mathematics,  this  despite  the  ever-increasing  number 
of  fields  in  which  mathematics  is  used  if  not  required. 

C.  the  lack  of  existing  first-year  algebra  texts  for  average 
students  which  significantly  emphasize  meaningful  appli- 
cations and  related  concepts. 

No  commercially  available  text  for  this  course  gives  more 
than  lip-service  to  statistics  and  none  offers  more  than  a 
small  <;prinkle  of  applications.  - 

More  generally,  the "range .of  alternatives  to  a  high  school  wishing  to 
select  d  first-year  algebra  text  for  average .students  encompasses  only 

rigor  and  reading  level.    Given  that  enrollments  in  high  school  m\ther  . 

matics.  courses  (particularly  later  onps)  are  generally  declining  aT 
the  same  time  that  college  requirements  in  mathematics  in  many  fields 
are  increasing,  there  is  a  general  need  for  the  development  and  testing  - 
of  variety  of  alternative  courses. 
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Question  2:    I.  there  a  marke^  fnr  these  instructional  materials? 

No  one  can  predict  markets  with  certainty.  IV/r°viext'^i't???z5nr 
had  previous  experience  with  an  ^""f.^J;-^!,  f  ^fZ/nence      e   ee  s 

ssf  ir:  ru^s^:rtL^^Lrt"4°^hr:^trr?:uTe^;u.e  of  the 

following  factors. 

A.    There  is  a  clear  need  for  the  materials,  as  indicated  in 
the  answer  to  Question  1. 

B     There  is  great  interest  in  these  materials  f  conferences. 
Ims  inte'rest  parallels  rather  closely   he  in  ere  n 
transfomations  when  the  director  was  first  talking  about 
them  in  1968-70. 

•      C.    There  does  not  seem  to  be  controversy  about  the  need  for 
applications. 


n  Tho  first-vear  algebra  course  comprises  the  largest  market^ 
■  {  r  Ti     school  mathematics  textbooks     These  maten as  are 

designed  for  the  majority  (at  least  3/4)  of  students  who 
presently  taka  that  course. 

E.  The  author  of  the  materials  is  well-known  and  his  texts  are 
used  nationwide. 

F.  There  are  no  competing  materials  presently  available. 

Questions:    Do_thes^JnsMct^^  P°^^^^g  '  ^^"^^  P"'P°''- 
and  rationale? 

■,     r  4.U   m.*-ny.iAU  !^rp•    (1)  to  offer  the  student  a  picture  of 
probability  and  statistics. 
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To  reach  goal  (1),  the  author  .found  it  necessary  to  classify  the  very 
large  number  of  applications  of  numbers  and  the  fundamental  arithmetic' 
operations.    These  classifications  are  based  upon  ex^ractiorvs  of 
comnonali^ies  among  many  applications  of  the  same  type  and  may 
constitute  one  of  the  most  important  outgrowths  of  the  materials, 
for  they  provide  a  schema     by  which  a  teacher  can  gfet  a  handle. on  the 
vast  supply/of  applications.    The  schema     is  based  upon  uses  of  ""'"bers 
and  models  for  operations  and  is  summarized  in  the  working  paper  Models 
for  Operations."      '  > 

These  models  are  used  to  develop  properties,  skills,  and  applications 
of  algebraic  concept's, "^as  desired  in  goal  (3). 

Goals  (2),  (4),  and  (5)  require  no  elaboration. 

the  experience  of  the, first' pi lotLXear  .19747751JJ_was  jMt  that  

all  of  the  goals  were  met."'  But  goal  (2)  was  not  met  to  a  high  enough 
degree,    for  this  reason,  the  creation  of  supplementary  mastery  learning 
materials  is  being  undertaken  in  1975-76.    These -material s  are  found  in 
a  workbook  which  supplements  the  course. 

Perusal  of  this  workbook  will  show  that  a  variety  of  presentations 
have  been  tried  and  tested.    Programmed  practice  seems  to  work  best, 
and  we  now  includte  both  pre-  and  post-tests  for  mastery  in  the  workbook. 
(Originally  pre-te"sts  were  provided  in  the  teacher's  edition.)  For 
students  who  quickTy  master  the  materials,  supplementary  readings  or 
recreations  are  provided.  ^ 

Ques ti on  4 ;    I s_the_ content  of  these  instructional  materials  scientif- 
ically correct? 

To  insure  content  correctness,  full  copies  of 'the  niaterials  have  been 
sent  to  and  coiwiented  upon  by  the  following  people: 

I-n  mathematics  departments:    Izaak  Wir'szup,  University  of  Chicago 

James  Schultz,  Ohio  State  University 

In  statistics  departments:     William  Kruskal ,  University  of  Chicago 

Paul  Meier,  Universi ty  Of  Chicago 

In  math-,  ed*  departments:       Lauren  Woodby,  Michigan  State  University 

Max  Bell,  University  of  Chicago 

The  materials  utilize  both  English  and  metric  units  of-  measure.  Metric 
units  are  preferred  and  found  in  more  problems  than  English  units.  / 
However,  English  units  are  occasionally  used  when  a  "feel"  for  a  g^ven 
application  i^,  desired  (e.g.,  mph  over  km/hr.at  times)  or  whenj^re  is 
no  alternative  given  the  application  (as  in  football  yardage).  is 
felt  t^at  this  is  a  realistic  split  whi^h  will  conform  wi th^uidel ines 
and  regulations  regarding  any  metric  switchover  while  at  the  same  time 
taking  advantage  of  intuitions  gained  from  experience  with  the  English 
system, 
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As  much  as  possible,  terminology  and  symbolism  from  contemporary  algebra 
courses  have  been  kept  in  this  course.    (The  author  cannot  think  of  any 
change  of  this  type. )    ^s  the  notion  of  using  models  is  first  found  in 
these  materials,  language  needed  to  be  developed  there,  but  even  that 
language  is  designed  to  conform  with  contemporary  mathematical  usage. 

A  great  amount  of  data  is  found  in  the  materials.    Sources  of  the  data 
include  governmental  reports,  reputable  almanacs,  dictionaries,  and 
other  reference  books.    Questionable  data  is  often  the  source  of 
problems  found  in^  tKe  materials.    For  example,  the  relative  frequency 
of  twins  is  given  by  various  sources  as  1  in  86  births  or  1  in  88  births- 
or  1  in  89  births.    This  "conflict"  in  data  is  interesting  in  itself. 

Question  5:    Is  the  content  of  thes^  instructional  materials  educa- 
tionally sound?  \ 

The  entire  purpose  of  the  pilot  teaching  of  these  materials  is  designed 
to  insure  not  only  educational  soundness\but  also  to  make  it  as  easy 
as  possible  for  students  to  learn  the  ideds  found  in  them. 

Schools  and  teachers  have  been  selected  on  the  basis  of  their  repre- 
sentativeness of  schools  which  may  be  found*  nationwide.    Only  typical 
algebra  classes  with  unselected  students  Have  been  used.    The  author 
has  taught  a  class  each  day  of  the  two  years  of  pilot  testing. 

The  approach  taken  in  this  course,  in  which  real  applications  are  used 
to  develop  che  mathematics,  1$  more  in  line  with  current  psychological 
theory  (e.g.,  that  af  Piaget)  than  contemporary  approaches  to  algebra 
in  which  postulates  are  laid  down  and  properties  logically  developed 
from  them.   

But  it  is  felt  that  current  psychological  theory  does  aot  gi^^e  surefire 
indications  about  the  viability  of  materials  and  that  classroom  trials 
provide  the  best  indications  of  such  viability.    Past  experience  of  the 
author  indicates  th^^i-  Hp  himself  must  teach  the  materials. 

Large-scale  field  testing  of  a  revised  version  of  the  materials  is 
planned  for  the  1976-77  school  year. 

The  author  is  cognizant  of  che  range  of  values  found  in  the  United 
States,  and  does  not  expect  any  controversy  to  be  generated  by  the 
situations  which  have  been  selected  for  study. 

A  teacher  who  is  accustomed  to  spending  one^quarter  of  the  course  on 
factoring  and  fractional  expressions  will  find  these  materials  to  be 
qjite  different.    The  **What  about  the  SAT *s?"qyestion,  used  by  teachers 
against  any  new  program,  is  expected  to  be  raised.    It  is  hoped  that 
the  skill  work  in  this,  course  will  muffle  such  objections. 
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Question  6:    Arejthe,^^sed  and  anticipated  outcomes  of  the  instruc- 
tional materials  desirable?        ~  ; 


It  is  hopea  that  the  following  would  be  outcomes  of  having  studied 
these  naterials: 

A.  A  student  would  see  mathematics  as  naturally  tied  to  appli- 
cations  _  and  ^tMs.„noJ:.J5e^-SU4^ 

IS  required  in  a  great  number  of  ^i.elds, 

B.  A  student  would  want  to  take  more  mathematics. 

C.  A  student  would  learn  about  his  or  her  world  and  the  ways  | 
in  which  mathematicians  try  to  study  this  world,  ' 

'  '  '  1 

D.  A  student  would  learn  the  skills  associated  with  first-year 
algebra  and  some  fundamental  skills  associated  with  proba- 
bility and  statistics. 

E.  Arithmetic  insights  would  be  sharpened. 
The  author  feels  that  these  are  desirable  goals. 

The  materials  have  been  written  to  be  free  from  sex,  racial,  ethnic, 
or  religious  bias  or  stereotyping. 

Question  7:    Do.JJ]eseJj]sJt^^^  present  implementation 

problems  for  the  schools?  ~ 

•  .   ^ 

The  materials  have  been  designed  to  be  as  easily  implementable  as 
possible.    They  provide  an  alternative  to  an  existing  course. 

If  all  planned  aids  to  the  course  were  used  by  a  scliool,  there  would  be 
a  workbook  for  each  student.    This  would  be  the  only  cost  not  normally 
found  in  an  algebra  class. 

Special  training  of  teachers  to  teach  the  cou^-se  seems  unnecessary. 
For 'maximal  usage,  some  reorientation  of  teachers  with  respect  to  the 
goals  of  algebra  will  be  needed.    Specifically,  the  problem  will  be  to 
got  teachers  willing  to  teach  the  course.    Once  Ihis  willingness  is 
there,  no  special  training  seems  to  be  needed  unless  the  teacher  expects 
to  be  teaching  exactly  what  he  or  she  has  been  teaching  in  the  past. 

'Question  8:    Are  the  costs  fpr  i mp  1  emen t ing^jth e^e  j n s t r uc t i ona  1 
materials  reasonable?  ~  ^ 


The  proposal  projects  a  total  cost  for  the  testing  year  1976-77  of 
Si.5,000  and  for  the  analysis  of  testing  and  other  pre-publication  work 
in  1977-78  of  S35,000.    These  costs  are  based  upon  two  assumptions: 
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first   that  schools  pay  for  the  materials  they  use;  second    that  a 
Jibnshfr  5s  wrking'with  the  project  beginning  in  early  1076  and 
assuming  some  of  the  development  costs. 

AS  Stated  earlier,  one  of  the  9oaU  of  the         '  i],^,,^™,^^ 
maforiaii  which  are  easily  implementable.    It  is  projeccea  umo 

S  I  i  s:r:?:h:rt  tst-the 

the  poss  bility  that  others  might  want  to  ask  ^°'';'"Plf";^"^^^;?" 

rffeardLrsr?^-5"v-e=:^Je^^ 

implementation  of  this  program.) 

If  a  school  district  would  buy  the  entire      ^l^^^e"  (i.e..  the  text 

cost  about  $2/student-yfcar. 
costs  in  standard  programs. 

Ho  psychological  or  social  "costs"  seem  to  be  involved  here,  in  the 
director's  opinion. 

Question  9:    Is  th^na^ementLorgar^^ 
these  instructional  materials.^ 

-At  this  time,  the  ««terials  are  purposely  being  P^^^""^;."  ^^J^^ jf^ 
S'hich  do  not  allow  for  wide  Jistribut.on        a    .s         P  ---"on 

'V%''ZV^lTs  1  rc  p  e  w  e'  1  aJei  This  en^bled'copies  to 
of  the  materials  -  \db  copies  "^^^        .    .  copies  for  each  of 

be  sent  to  NSF  as  "^^J^^  "y^f^ee  Quest^onTa   w^^   as  for  the 

Sl^d^t-rrcJl  Z  iStcrrhe^mrteJia?s'::r^  bein^  used. 

loVes  for  Use  brcommentors!  NSF.  and  publishers  (as  a  call  is 
presently  being  planned). 
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tZl",'XHtT.  lltllr.  °'  the  project  classes  at  any  ti.e, 
one         IT,1  a°S,e'^L"sLlf.:c\^^Stha'vt.f         ~  " 

a  week.  "hool  at  least  once 

flblP  f-n  Hn  c/  aistrict  wishing  to  use  the  materials  ivill  be 

able  to  do  so.    Any  person  wishing  to  buy  the  materials  may  do  so 

1  (mitrnf'whJ  'f'l'im  which  in  both  funding  years  was  at  the 

I'mits  of  what  was  considered  feasible  by  those  at  NSf! 

o"  Tol  pr'e"nf?;';ro'd::;no  Urll'-  ''T''''  "  ''^"^  P°'-y 
P™.e^«frrhe%£5  i^ 

^o^tr  J^e???tef  5  :  : 
versions  serv^  '"y^^f^fjed  p'u^poses!  feliminary 

il;'on?„"'?L'reJifua"tonrhe"d?7JS  "  T  '"^^ 

have  judged  these  a„a?«es  t^  hf       ^  ""ata  himseif.  others 

of  G»on,e?r^     «  t  on  ApZc'S^      sUnn"  """" 

said  that- heVartS?Ta>-d-^,fSTiteria  r  T{ 

Who  have  not  ^^^Z^^ others 

Q.iOstion  10:  lihAtjJXZ9ur:iieMrjJ_jm':«siq^^^^ 

The  standard  first-year  algebra  course  is  a  disaster  area     It  .,.r„s 
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3.,p„nc,t,on  Of  o,p.ess,ons   and   e  ; 

Ire  devoted  to  the  least  ^^^^PorUr^t  ideas     wora  p  ^^^^^.^^ 
complicated  fractional  expression  .    ^  %t je        ^^^^^  ^^.^^  ^^^^^^ 
being  used  in  more  and  -"Of-e /  elds,  this  cou  ^^^^^  (Evidence 

with  fewer  applications  than  it  had    let  us  y. 
for  this  is  found  in  a  study  by  Bell.) 


It  is  the  hope  of  this.project  to  create 

existing  materials.    Within  the  ^''a^ework  or  ^-^^  g  ^^^.^^ 
iZhoJ,  it  is  the  hope        ,   "3  ,^^^^7n  the  other  hand,  it  is  hoped 
r  S^drf?rncrs1re^not^s^o  ITelt  Z  they  will  discourage  use  of 
the  materials. 

T.e  directors  geometry  ^  ^fte^r^al^r ^e 

their  actual  use.    "e  feels  that  these  mat^ 

influential.  In  P^r^^^'jl^.^'^^^J'^p^ierr  they  may  dispel  the  notion 
applications  of  ^^^^J-^J^J^v  ^ced  nTrd^r  t^^^  appl  ications .  and 
that  mathematics  must  be  advanced  in  o  importance  of 

they  may  enable  more  students      get  a  tee  ^^tefials  ultimately 

mathematics.    He  would  not  be  surprised  it  t    ^  ^^^^ 

of  the  material.  ; 
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0.  10.  c:    FYA  (Panel  2):    Panel  Responses  to  9  Review  Questions 

Is  there  a  genuine  need  for  these  instructional  materials? 

I^Ld'nf  hnfhV"^  the  project  director  of  the  needs  is  a  sound  one 
and  1?JJS^M  c  ^S^s^Je'-^^io"  0^  opinions  of  well  known  mathematicians 

clas??nnr  ^^^4^^-°^"-^^^--^^'^  °^  "^'^  90°=^  cm-hr^ 
Classroom.    HTs  araumenf?;  <:iinnnrt  t-ha  noo^  f^w,  T.-u.. 
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classroom.    Hts  arguments  support  the  need  for  the  liberal  use  of  - 
applications  in  teaching  Algebra.    There  are  no  satisfactory 
?n.mJJJfnr  Instructional  materials  that,  start  exclusively  from  a 
foundation  of  applications  as  these  do.  " 

II;fhS?*^"fi'I  "^''^^^      ^""^^^^y  enhanced  by  the  name  of  the 

!niJr\>    in  '^^'S  ''"P^        "^^^      they  have  the  author's  other 
TZ        •  ^^^1  -^^'^  "^'"^  students.    Teachers,  administrators-,  parents 
and  the  industrial  and  business  community  are  looking  for  more 
relevan   materials  based  on  applications     Their  interest  ?n  this 
particular  project  has  been  reported  by  the  author.    This  is  a  bold 
new  venture  in  providing  for  the  need  for  a  complete  course  based 
on  applications. 

^""t'"°"  2:    Is  there  a  market  for  these  instrurr.inn^i  materials? 

Mnn!  K^'f  ^i'''^'^-?-  ^iQebra  courses  that  claim  to  focus  on  applica- 
S.?-^  they  utilize  the  classic  structure  of  content  for  their 
foundation     This  project;  however,  is  predicated  upon  applicaticns-- 
an  approach  used  consistently  throughout  the  materials  from  intro- 
duction to  mastery  of  each  particular  topic. 

Since  no  course  in  the  high  school  mathematics  sequence  is  more 
universal  nor  more  accepted  , than  first-year  algebra,  clearly  there 

I^L-.T^!!'^^^?^  ^^'^  material.    Furthermore- these  curricular 

materials  do  not  seem  to  require  any  extensive  or  external  preparation 
Or  the  teacher.  r    r       ^ • 

Although  no  plan  for  dissemination  and/or  publ ication  has  been 
Identified,  the  reputation,  publication  record  and  acceptance  of  the 
projec   director  by  the  mathematics  education  community  insures  ease 
of  publication  and  wide  adoption.  ni:>u,^i  ease 

Question  3:    Do_these  instructional  materials  possess  a  clear  purpose 
and  rationale?  ^   '  ^  

A.    What  are  the  sta-ted  assumptions,  values,  and  goals  behind  thesp 
instructional  material? 

(1)  Offer  students  a  picture  of  wide  range  of  applications. 

(2)  Develop  symbolism  from  natural  needs. 
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(3)    Cover  standard  first  year  Algebra  skills  except  for 
contrived  verbal  problems  and  complicated  fractional 
expressions  and  factoring. 

(A\   Most  teachers  will'accept  these  goals,  but  would  not 
Ke  able  to  "predict  how  the  materials  try  to  achieve 


them." 


(5)  It  is  supposed  to  be  a  natural  psychological  development. 
B  What  assumptions,  values,  and  goals  may  be  inferred  directly  from 
the  instructipnal  materials  themselves? 

existing  algebra  texts. 

C.    Is  tt,reasonable  to  expect  tS^t'^^'^^.^irJi^neeS'Sicu'enfed^in 

that  «Sld  generate  materials  to  meet  that  need? 
Yes  it  Hs  reasonable  to  antictpate  these  ^ateriaU^ 
tTZVl^'lfoZt^-^^  ^trSrSled^'J'slnfrrtig  problem  materials, 
i  e.,  parties,  school  activities,  etc. 

clear? 

These  materials  clearly  constitute  a  clean  cohesive  sequenced  content 
which  will  be  understood  by  algebra  studentc. 

E     What  is  the  rationale  for  the. selection  of  individual  curricula, 
modules  'if  there  are  such)?    Is  it  plausible? 

Results  from  pre-  and  post-tests  will  be  utilized  Accordinglv, 
Sl»enta^y  materials  will  be  assigned  to  the  student. 
Question  4:    uth^content  of  these  instructional  materjalsjcientific 
ally_wrrect? 

-    A.    To  what  dVee  are  the  instructional  materials  scientifically 
accurate? 

The  instructional  materials  are  most  accurate. 
B.    To  what  degree  are  the  instructional  materials  scientifically 
current?  211 
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IJcuracf  ?r"p^'  nit  '"'"'"^  I"  ^^""^  °^  appropriate  number 

of       LImL;  ?  r^'"'  ^^'-^  ^'^^  ^'^  ^.^""5  °^  the  timeliness 

or  f.he  problems  in  general. 

C.    Is  the  content  of  these  instructional  materials  aimed  towards 
pSpifltion?    ''^  scientists  or  aimed  toward  a  scientifically  literate 

The  materials  are  aimed  at  developing  scientifically  literate  citizens. 

U  rfnlllT.l°^^  discipline,  and  approach  to  the  discipline. 

IS  represented  by  these  instructional  materials? 

II;^^H?^,•"'^'''  -^'^  °^  ^  beginning  algebra  course  and 

Jn.  ?hl  -"J  introduction  to  probability  and  statistics, 

hor  the  intended  audience,  many  of  whom  will  not  study  further 
mathematics,  this  addition  is  very  worthwhile. 

Question  5:    js,  the  content  of  these  instructional  materials  educa- 
tionally  sound? '  • 

A.  Do  you  anticipate  any  adverse  reactions  to  these  instructional 
materia  s  from  teachers,  staff,  parents,  or  pupils?  Are  there  any 
especially  favorable  reactions  which  may  also  be  anticipated? 

Teachers,  staff,  and  students  will  react  favorably  because  the  program 
moves  from  application  to  properties.    It  is  in  itself  reality 

^-.^  ^'t"^^  "■'^^  ''^^'^  favorably  because  they  will  recognize 
thrmlte?ials^  ^^''''^  material  and  appreciate  the  application  aspects 

B.  Does  the  content/approach  present  any  special  cognitive,  affective 
or  psycho-motor  difficulties  for  the  students  at  the  age  and  develop-  ' 

I  iTl'  ^'''9?t?^-    Does  the  content/approach  demonstrate  ingenuity 
types?  ^'ts  tailoring  to  learning  styles  arid 

Ninth  grade  students  may  not  know  or  care  about  some  of  these 
appl ications. 

L  students  for  whom  this  content/approach  should  notr 

be  used?   Any  for  whom  it  would  be  particularly  effective? 

It  would  seem  that  this  content/approach  would  be  suitable  for  most 
students,  but  particularly  suitable  for  career  minded  students. 
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D     What  are  the  instructional  materials'  strategies  for  dealing  with 
value-laden  areas?   Are  they  adequate?   Are  they  particularly  ^ 
impressive  or  ingenious? 

There  is  no  evidence  of  biased  material. 

E.    Please  note  additional  questions  and/or  evidence  you  think  

in'porLdiiL  in  answer' ing  this  question.  - 

If  students  are  motivated  by  real  life  situations,  then  these  materials 
will  prove  effective.    Also,  these  materials  are  at  least  no  less 
effective  than  traditional  ones. 

Question  6:    Are  the  proposed  and  anticipated  outcomes  of  the  Mtliic- 
tional  materials  desirable? 

A     What  are  the  anticipated  impacts  of  these  instructional  materials 
on  an  consumers:  •  students,  teachers,  school  districts,  etc.. 

The  algebra  course  being  developed  under  tjiis  program  is  intended  to 
emphasize  the  application  of  mathemat  cs  in  daily  1  2;   TJe  course 
material  developed  shows  a  degree  of  imagination,  cleverness  and 
awareness  that  makes  it  seem  very  likely  to  ac  leve  many  of  the  intended 
resuT-ts.    An  adtiitional  advantage  of  this  treatment  is  that  the  care 
fully  chosen  examples  convey  useful  quantitative  information  on  a 
Variety  of  topics  related  to  everyday  living. 

B.  Which  of  the  intended  effects  would  you  expect  to  be  realized  as 
a  result  of  using  these  materials?  ^ 

As  stated  in  A  above,  there  is  a  good  likelihood  of  achieving  the 
major  int'ended  effects.  - 

C.  What  unintended  effects  might.you  anticipate  as  a  result  of  using 
these  materials?  ' 

There  are  no  particular  items  noted. 

D.  Is  the  content  and  approach  of  these  materials  fair;  are  they  fre.e 
of  sex,  racial,  ethnic,  and  religious  bias  or  stereotyping? 

The  material  is  unobjectionable  with  respect  to  these  biases. 

Question  7:        ^s^c.  instructional  materials  present  imglementation 
problems  for  the  schools? 

A     Is  special  training  needed  by  teachers  to  use  these  instructional 
materials  effectively?   What  type  of  training? 
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No.    Teachers  who  acquaint  themselves  with  these  materials  and  their 
purposes  will  be  able  to  teach  this  course. 

B.  Do  these  materials  pose  any  special  problems  for  existing 
organizational  structure  with  the  schools? 

No.    The  materials  fit  nicely  into  the  existing  algebra,  geometry, 

__advanc&d-algebi?a-S€qtionco.    The  second  year  algebra  teacher  will  

need  to  be  aware  that  pupils  from  this  program  will  have  limited 
skills  in  factoring. 

C.  Are  the  costs  of  these  new  instructional  materials  realistic? 

Yes.    The  materials  will  be  published  and  the  cost  will  be  similar 
to  traditional  texts.    A  workbook  is  also  required.    However,  its 
cost  will  probably  not  exceed  the  duplication  c'ost  of  material  it 
would  replace. 

D.  Do  the  new  instructional  materials  require  any  special  learning 
resources?  ^ 

No.  i- 

E.  Will  the  new  instructional  materials  require  school  districts  to 
establish  optional  classes  for  those  who  do  not  wish  to  use  the  new 
materials;  e.g  ,  are  the  materials  value-laden,  designed  for  bright 
students,  etc.? 

No. 

F.  What  are  th'e  important  process  features  (i.e..  outcomes  not  derived 
from  the  content  o^  the  ^instructional  materials  but  from  other  ^eatures^ 
-strcti  as  method  orinsTructTon)  of  these  instructional  materials? 

There  are  no  particular  items  noted. 

G.  Please  note  additional  questions  and/or  evidence  you  thinK  important 
in  answering  this  question.  iNh^ur  lqi.l 

There  is  some  question  of  the  effectiveness  of  the  mastery  method  at 
this  grade  level.    This  is  not  a  necessary  part  of  the  content  but  its 
use  may  make  the  material  less  effective. 

Is  the  reading  level  of  the  materials  appropriate  for  the  average 
algebra  piipil?  i  ^ 

Are  pupils  who  study  this  course  as  well  prepared  iPor  advanced  courses 
and  for  life  situations  as  pupils  from  traditional  courses? 
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Our  overall  impression  is  that  teachers  of  mathematics  as  they  are 
Sow  traine-  woSld  not  have  undue  difficulty  teaching     is  m  enal 
tn  thP  tVDical  algebra  pupil  in  today's  classes.    Pupils  will  be 
able  to  ma  ter  the  concepts,  the  techniques,  and  will  deve  op  most 
of  the  skills  that  pupils  in  traditional  classes  possess  at  the 
end  of  the  course     Pupils  finishing  this  programshould  have  a 
greater  understanding  If  how  mathematics  is  used  m  the  world. 

Questions:    Am -the^^o^fo^implementinn  these  Instnjctional  

materials  reasonable? 

a     What  are  the  expected  total  dollar  costs  for  implementing  these 
^nstrHaioSIl  mater?I^s  (e.g.,  materials  for  learners,  teachers, 
staff,  training  personnel,  installation,  eic.)( 

ThP  cost  will  be  the  cost  of  a  standard  textbook  and  consumable 
ISrkbook.    NO  spedll  training,  materials,  or  equipment  will  be  . 
necessary. 

B     What  are  the  costs  of  continuing  use  of  the  instructional 
materials!  are  there  "refill"  needs,  support  service  costs? 

Annual  purchase  of  a  workbook. 
-  C.    What  other  ways  might  the  school  district  spend  money  to  meet 
the  same  need? 

school  districts'  could  use  traditional  «,^i;^^,^;Se'dassroom"''}his 
mentary  materials  and  hire  consultants  to  help  in  the  classroom. 
wbUld  be  extremely  difficult  and  the  ..price  prohibitive. 

0.    What  are  the  expected  costs  of  comparable  instructional  materials? 

Comparable  materials  do  not  exist.'^  Also,  it  would  cost  no  more  than 
its  traditional  counterpart.  ^, 

E.  What  non-fiscal  costs  ftiight  be  involved,  e.g.,  psychological/ 
social? 

None. 

F.  Please  note  additional  questions  and/or  evidence  you  think  important 
in  answering  this  question.  r - 

There  are  no  additional  questions  relative  to  cost. 

questions  in  developing  your  answer. 
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The  costs  of  implementing  the  materials  in  the  classroom^are  reasonable. 

Question  9:    Js  the  management/organization  plan  adequate  for 
producing  these  instructional  materials? 

(J 

A.    Has.  there  been  adequate  opportunity  for  all  interested  parties 
(scientists,  educators,  lay  people) "to  provide  input  into  development 
of  these  materiA,lsj  —  


While  there  was  no  formal  solicitation  of  input,  the  project  director's 
experience,  his  direct  involvement  in  the  classroom  and  with,  classroom 
teachers,  his  presentations  to  professional  meetings,  and  hts  use  of 
a  competent  advisory  connittee  provide  adequate  input  from  interested  ^ 
parties.    The  materials  developed  so  far  support  this  view. 

B.  Are  there  adequate  internal  monitoring  procedures  for  the  project? 

Adeqi^ate  internal  monHoring  is  provided  by  the  project  director's 
^^direct  control  over  writing  and  classroom  trials.    This  is  a 
relatively  small  project  both  in* budget  and  manpower. 

C.  Are  there  adequate  external  (independent)  evaluation  procedures 
for  the  project? 

Feedback  is  being  obtained  from  teachers  and  students  in  the  classroom. 
The  advisory  committee  reacts  to  all  written  materials.    Early  contact 
with  publishers  can  be  expected  to  yield  some  critical  discussion  about 
the  articulation  of  project  materials  with  existing  pre-  and' post- first 
year  algebra  textbooks.    And  NSF  maintains  adequate  contact  with  the 
project.    We  believe  this  to  be  adequate  external  monitoring. 

D.  Does  the  project  seem  to  be  top  heavy  administratively?    Does  the 
project  seem  to  be  too  thinly  administered? 

The  project  is  essentially  a  one-man  operation;  ^consequently  administra- 
tion is  not  a  crucial  concern. 

E.  Is  the  project  staff  providing  adequate  information  to  NSF  and 
other  interested  parties? 

This  project  is  providing  adequate  information  to  NSF.  Indeed,  the 
informal  "progress  memos"  are  comnendable  and  might  well  be  adopted 
by  other  projects  funded  by  NSF. 
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n  10  d-  FYA  (Panel  2):  Individual  Panelists'  Responses  to  10th  Review 
^-     •    *     ^  Question:    Vfh^t  ^^'^  V""^  "^"^^^1  impressions 

of  the  curriculum? 

NSF  Staff  Note:    Panel  2  chose  not  ta  submit  individual  comments  on  each 

 project,  but  rather  submitted  a  response  of  the  whole 

panel  to  the  10th  question.    In  addition,  one  panelist 

—  submitted  general  comments  which  apply  equally  to  all  fiv 

curricula  reviewed  by  Panel  2,  and  which  have  been  agreed 
to  by  all  other  members  of  the  panel. 


Panel  2's  common  response:  ^ 

The  First-Year  Algebra  Through  Applications  Development'  Project  is  the 
first  such  curriculum  which  is  selectively  formulated  from  the  everyday 
life  experiences  of  students  in  an  effort  to  permit  and  encourage  stu- 
dents to  solve  real  life  matnomHical  probVems.    These  applications  arc 
mathematically  sound  and  probably  "more  motivating  than  their  'Classical 
counterparts.    By  virtue  of  the  documented  and  profess lonaUy  felt.^eed 
for  such  materials  coupled  with  the  well  known  and  respected  name  of 
the  author,  it  is  anticipated  th^at  the  finished  product  wi.l  become  a 
"Best  Seller."  ^ 

■  Although  these  materials  appear  to  have  the. potential  of  making  a 
valSable- contribution  to  the  teaching  of  algebra,  the  following  recom- 
»hiendations  are  provided  as  a  means  of  ^strengthen1ng  them. 

a)    The  reading  level  of  the  materials  must  be  carefully 
established  and  modifications  (nade  to  assure  that  -is 
appropriate  for  the  target  population  at  which  the  „• 
.^jro^ect  Is-  dijcectecL  J   

-  b)    Appropriate  evaluation  techniques  ought  to  be  employed  to* 
determine  if  students  taught  from  these  materials  are 
adei^uately  prepared  for  advanced  courses  in  high  school 
"mathematics  and  life  situations  as  compared  with  pupils 
from,  traditional  programs. 

c)  The  mastery  learning  aspect  of  the  project  should  be 
evaluated. 

d)  The  degree  to  which  students  participating  in  the  proj- 
ect satisfy  project  objectives  should  be  determined. 

e)  An  evaluation  team  independent  of  the  project  should  be 
be  engaged  to  provide  the  evaluations  recommended  in  a, 
b,  c,  and  d  above. 
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General  comments  prepared  by  Professor  John  Allen  Easley.  Jr..  and  aareed 
tcby  all  other  members  of  the  panel.  -  ^^'^  i^reed 

At  thjs  point,  it  is  clear  that  jjiany  of  the  innovative  curricula  introduced  • 
during  the  1960's  -  In  liarticular,  many  of   the  "new  math"  programs  -  fell  far 
snort  of  the  anticipated  effectiveness.   To  Insure  greater  effectiveness  in 
future  curricula,  each  and  every  new  project  must  bg-TequTred  to  look  ccre-- 
fully  at  the  shortcomings  of  the  corresponding  programs  of  the  1960's. 

-T+»ere-t?~Ht1^w1  derrcirtm-WrjraTWn  d^ J n^thTfi^l^^^^^ 
projects  under  review  by  Panel  Number  2  (nor  is  it  being  done  in  most  other 
projects  in, math  and  science  known  to  the  panel).    Instead  each  project 
makes  its  own  new  gueSs  as  to  what  needs  to  be  done  to  improve  the  present 
situation.       ■■  r  r 

X  • 

If  it  ij-reasonably  easy  to  test  such  a  guess,  there  is  certainly  no  harm 
in  It.    In  fact,  some  of  the  least  expet^sive  projects  we  reviewed  are.  the 
most  promising.    But  if  the  cost  of  implementing  an  innovative  idea  is  very  ' 
large,  then  we«musfput  forth  the  strong  suggestion-  that  one  inquire 
whether  the  particular  project  is  worth-  the  cost  of  implementation.  The 
great  difficulty  in  implementing  this  suggestion  is  that  the  people  who  are  • 
experienced  and  talented  in  creating  curriciHum  materials  are  rarely  tra-in'ed 
or  competent  in  carrying  out  such  evaluative  checks;  nor  are  they,  as  a 
rule, -sufficiently  detached.    What  is  sorely  needed  in  *uch  evaluations  is 
for  those  who  are  inventive-  in  creating  new  curri^cula  ( Us i skin,,  Pollak,  etc  ) 
to  be  teamed  with  those  who  are  trained  ia  Inquiring  into  educational  'pro- 
grams and  institutions.  *  ' 

There  are  two  groups  of  professional  investigators  who  can  help: 

1)  Responsive  evaluators. 

2)  Cognitive  analysts.  .  ■ 

At  present,  th«  NSF  is  no%  supporting  "this  kind  of  study.    As  a  result,  we 
are  facing^ the  danger  of  a  substantial  breakdown  of  communication  between  ^ 
the  scientific  community  and  the  schools.    This^is  reflected  in  Congress  * 
as  well  as  in  the  lack  of  enthusiastic  reception  of  many  NSF  sponsored  cur- 
riculum projects  in  schools.    To  correct  this  trend,  we  need  not  only  new 
surveys  of  needs  but  a  greater  interest  of  NSF  in  gaining  knowledge  about 
what  works  and  what  doesn't  work  in  the  introductibn\)f  new  materials  and 
practices— and  why.     As  we  see  the  projects  reviewed  by  Panel  Number  2  a 
more  careful  review  and  evaluation  Is  needed  before  very  large  amounts  of  ^ 
money  are  committed  to  the  production  of  materials.    Not  only  is  input 
needed  from  a  broader  range  of  persons--even  the  most  talented  curriculum 
innovators  often  overlook  certain  points  of  view  which  are  important--but 
experimental  and  pilot  studies  of  the  innovative  ideas  should  be  carefully 
tested  before  large  sums  of  money  have  been  committed  to  materials  develop- 
ment. 
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to  i-rrrteLhe-s-  and  pupils'  perceptions  is  a  kind  of  research  ^^^^  ^l 
hL.  of  evaluation  are  needed  for  curriculum  projects.    Testing  rdeas  as 

detract  fi^bm  What  has  been  taught. 


Additional  comment  by  Mr.  Daniel  J.  Hogan:  fniinwina  reason 

""I  Hnn't  aaree  CQmpletely  with  this  statement  for  the  following  ''eason. 
A  thoug    the  typeT    evaluation  suggested  by  Dr.  Easley  is  commendable  and 
s  ou?d^be  done.  I  do  not  believe  that  the  bureaucracy  can  ^  ^""^^^^^ 
outside  group.    I" believe  the  addition  of  this  kind  of  expert  to  the  NSF 
staff  v^uld  better  serve  the  organization. 
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D.    11.  a:    OBIS:    NSF  Descriptive  Information 
PROJECT  TITLE:    Outdoor  Biology  Instructional  Strategies  (OBIS) 
PROGRAM:    Science  Curriculum  Development 

PROJECT  DIRECTORS:    Dr.  Watson  M.  Laetsch  and  Dr.  Herbert  D.  Thier 

INSTITUTION:    University  of  California,  Berkeley 

DEPARTMENT:    Lawrence  Hall  of  Science 

BUDGET:    Total  Granted:  $919,400 

Dates:  4/15/72  -  Present 

PROGRAM  OBJECTIVE:    Science  Education  Improvement 

PROJECT  OBJECTIVES:    Outdoor  Biology  Instructional  Strategies  (OBIS) 

has  its  major  goal  the  design  of  instructional 
strategies  for  outdoot  learning  activities  in 
biology  that  can  be  applied  in  diverse  environ- 
ments.   Activities  of  both  independent  and 
sequential  design  are  used  to  promote  an  under- 
standing of  ecological  relationships  by  youngsters 
from  age  10  to  15.    It  is  anticipated  that  approxi- 
mately 200  activity  folios  will  be  produced  so  that 
community  and  school  groups 'will  have  a  wide  choice 
of  materials  to  use. 


PROJECT  SUMMARY 

OBJECTIVES: 

Outdoor  Biology  Instructional  Strategies  (OBISy  has  its  major  goal  the 
design  of  instructional  strategies  for  outdoor  learning  activities  in 
biology  that  can  be  applied  in  diverse  environments.  Activities  of  both 
independent  and  sequential  design  are  used  to  promote  an  understanding 
of  ecological  relationships  by  youngsters  from  age  10  to  15.    It  is 
anticipated  that  approximately  200  activity  folios  will  be  produced  so 
that  community  and  school  groups  will  have  a  wide  choice  of  materials 
to  use. 
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ACTIVITY  PI. AN: 

Each  OBIS  activity  will  undergo  an  exploratory  phase,  a  local  trial,  and 
a  field-test  phase  during  its  development.    The  following  idealized  descrip- 
tit)n  of  the  three  phases  describes  the  operational  approach^  to  development 
of  the  project. 
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FxDloratorv  phase.    UsT^g  t+^OBIS  Ecolo^i_cal_M_osjn_c,  a  concept,  technique 
i^S/or-e^^^^^^  is  identifiid  as.'Tfcessary  for  accomplishing    he  over- 

fprofe     obTectives.    Project  sta>f^Sc^s /using  SJ^^P^^  ^^^"^^^ 
available  at  the  Lawrence  Hall  of  Science^th^yersity  Botanica 
GarJ  ns    and  other  local  agencies    try  out  an^^v^^^ 
Based  on  these  explorations  and  related  library  and  la^watory  Research, 
early  Written  versions  of  applicable  activities  are  P;:°d;c^         f  ^ 
use  with  learners  leads  to  complete  versions  of  the  printed  materials  and 
delated  equ'pment.    This  is  the  output  of  the  exploratory  phase  and 

n  es  ?en?at5J;  folios  and  necessary  specialized  eq^jiP-nt  and  ma  en  s 
.in  that  a  small  number  of   nonproject  staff  leaders  can  test  the  materials 

n  the  San  Francisco  Bay  Area.    The  exploratory  phase  for  a  given  problem 
or  environment  Win  take  from  a  few  weeks  to  as  long  as  six  months. 

inr;,!  trial  ohase     Exploratory  fofios  selected  for  further  development 
w-nfbl^Ridl^the  San  Frand       Bay  Area  by  three  to  five  instructional 
le   ers  ^h    are  not  a  part  of  the  project  team     Drawn  PJ^n'J^^l 
community  groups,  these  individuals  will  give  the  project  staff  its  fir&^t 
feedback  on  what  happens  when  an  "outsider"  uses  the  materials  Durij^ 
^c  ?  tria7s  si  nif^cant  modifications  in  scope,  ^^quenang    an    req  ed 
equipment  and  materials  may  be  necessary.    Project        [  "  1^ 
mdnitor  these  local  trials  using  techniques  similar  to  those  described 
for  the  trial  of  the  lawn  and  pond  unit.    As  a  result  of  the  [eedback 

conected  during  the  local  trial,  tH.  P^°jf  ^liHe  a  equip- 

;»rfivitiP§  to  produce  the  trial  versions  of  the  folios  ana  reiatea  equip 
^ent  mater  als  These  trial  versions  of  the  folios  w  11  be  used  for 
field  testing  and  be  r.iade  available  to  the  interested  public. 

FiPld-test  Phase  The  trial  versions  of  all  OBIS  folios  will  be  field- 
liflid^Tf^l' twelve  centers.  These  field  tests  will  have  four  mam 
purposes . 

1  Trial  and  evaluation  of  the  overall  instructional  and 
'    operational  strategy  of  the  project  away  from  project 

headquarters.  ^ 

2  Use  of  the  activities  in  a  geograpViically  different  area, 
where  it  is  necessary  to  make  the  local  adaptations  dis- 
cussed ear  ier'    (The  field  test  of  each  OBIS  folio  is  essen- 
tia ly  the  laboratory  for  that  set  of  activities    in  which  we 
determine  the  feasibility  and  ease  of  adapting  the  activities 
to  various  local  conditions.) 

1     Thial  of  certain  evaluation  approaches  which  seem  applicable 
for  OBIS     (Th  s  trial  of  evaluation  approaches  will  provide 
eedb    k'on  what  is  being  learned  from  different  fo^oj 
vill  also  provide  information  on  attitudinal  changes  brought 
aiout  by  the  use  of  OBIS  materials.    This  feedback  on  early 
1^  i  s  ^ill  be  most  helpful  during  the  design  of  Sjibsequent 
folios  and  also  during  the  necessary  revision  of  the  tested 
folios.)  221 
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4.    Trial  and  evaluation  of  the  various  suggested  sequences  for 

using  the  OBIS  folios  included- in- the  fi^ld  test.  ~   

Each  project  supported  field  tes-t  of  OBIS  materials  will  include  20  to  24 
related  folios  so  that  field  test  leaders  can  explore  and  try  out  a  number 
of  different. approaches  to  the  sequencing  of  these  folios.    For  this 
reason,  initial  field  tests  of  new  OBIS  materials  will  take  place  once  a 
year.    It  is  expected  that  community  and  school  groups  associated  with 
field  test  centers  will,  however,  use  OBIS  materials  during  much  of  the 
year. 

The  field-test  leader  will  interpret  the  concepts  and  approaches'  of  the 
project  to  the  individuals  who  will  work; with  groups  of  learners  in  that  - 
area.    Implementing  the  necessary  l^cal  adaptations,  and  suggesting 
sequencing  of  activities,  is  also  a  function  of  the  field->"test  leader. 
Five-day  leadership  training  experiences  were  to  be  held  for  the?  selected 
.  field-test  leaders  at  the  Lawrence  Hall  of  Science  during  spring  and 
summer  1974.    It  is  expected  that,  in  addition  to  an  honorarium  (where 
necessary),  travel  and  per  diem  for  the  time  spent  in  Berkeley,  each 
field-test  leader  will  be  compensated  by  the  project  for  each  dissemina- 
ti'bn,  training  and  feedback  session  held  during  the  time  field  tests  are 
taking  place  in  his  or  her  area. 

First  field  tests  of  the  revised  OBIS  materials  will  take  place  during 
sunnier  and  fall  1974.    Choices  were  made  to  provide  for  ^  v/ide  variefe^  of 
environmental  conditions.    Individual  leaders  and/or  host  institution^ 
were  chosen  because  of  their  leadership  capabilities  and  interests  in 
materials  like  OBIS. 

This  first  field  test  of  OBIS  f ol ios--( summer  and  fall  1974)  will  be 
completed  during  this  proposal  period,  and  it  is  planned  to  begin  the 
monitored  field  test  of  the  second  set  of  OBIS  folios  in  spring  or  early 
summer  of  1975.  ^     =>  j 


Based  on  information  obtained  from  the  field-test  leaders,  and  by  project 
staff  visits,  necessary  revisions  of  each  folio  will  be  completed.  Some 
folios  will  probably  need  little  or  no  change  from  ^he  trial  version  while 
others  will  require  extensive  revision.    These  tested  and,  if  necessary, 
reyised  folios  will  become  the  final  products  of  the  project.    They  will 
be  generally  made  available  to  the  interested  public  in  a  variety  of  ways 
currently  under  study. 

ORGANIZATION  AND  MANAGEMENT  PLAN: 

Project  Leadership:        Responsible  for  the  overall  design,  development 

and  currying  out  of  the  project's  objective  and 
operations . 

Development  Teams;         Responsible  for  the  design,  trial  and  production 

nf  the  various  OBIS  folios. 
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Implementation  Teams: 
Evaluation  Team: 


Support  Staff: 


Maintains  working  relationship  with  the  field  test 
„centers  and  des^lgns_and  carry  out  other  implementa- 
tion activities  of  the  project.. 

Design,  carry  out  and  analyze  evaluation  techniques 
to  meet  the  needs  of  the  development  staff  and  the 
user  groups  of  OBIS. 

Necessary  to  accompli^  the  production  objq(:tives 
of  OBIS. 


PERSONNEL: 

Project  Director:    Watson  M.  Laetsch 

He  is  Professor  of  Botany,  University  of  California,  Berkeley,  ajd 
mrprtnr  of  the  Lawrence  Hall  of  Science.    He  received  his  B.A.  from' 
SlEash  College'  CraXdsviHe,  Indiana  in  1955  and  his  PhD.  in  biology 
from  Stanford  University  in  1961.    He  was  a  Fulbright  Fellow  at  the 
U^^verstty  of  Delhi,  India  in  1956-57  and  an  NSF  Senior  Post-Doctoral 
Fe  low  It  at  University  College,  London  in  1968-69.    He  is  a  member  of  the 
Sncan  society  for  Developmental  Biology,  and  was  elected  a  FellQw  of 
'tre  Catiforni:  Academy  of  Sciences  in  1968.  .D-  Laetsch  v-s  a    eac  e 
the  public  schools  of  Indianapolis,  Indiana  in  1957-58.        directed  Nbh 
In-Service  Institutes  for  High  School  Biology  Teachers  for  three  years 
"nd  directed  the  biology  portion  of  NSF  Summer  Jn^titutes    or  High  S  h  o1 
Science  Suoervisors  and  Department  Heads  for  two  years.    He  is  currently 
director  of  an  Nsf  Cooperative  College-School  Science  Program  for  junior 
high  schoal  teachers.  •  ; 
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D.  n.  b:  OBIS  (Panels  5  and  6);  Project  Director's  Response  to  10  Review 
Questions 


TnTrdduction 

The  purpose  of  this  paper  is  to  present  information  about  Outdoor  Biology 
Instructional  Strategies  (OBIS)  useful  to  the  review  panels  and  the  National 
Science  Foundation  in  regard  to  their  review  of  active  pre-college  curriculum 
prpjects  in  science.    This  information  is  related  to  the  major  questions 
raised  in  the  copy  of  the  memo  to  panel  jnembers  sent  to  the  OBIS  project 
on  November  11 ,  1975. 

The  OBIS  Project 

Outdoor  Biology  Instructional  Strategics  is  developing  both  independent  and 
sequential  activities  to  promote  the  understanding  of  ecological  relation- 
ships by  youngsters  from  ten  to  fifteen  years  of  age.    The  major  goal  of 
OBIS  is  to  design  instructional  strategies  for  youngsters  in  outdoor  biology 
that  can  be  applied  in  diverse  environments.    Particular  emphasis  is  on 
the  man-managed  environment. 

OBIS  activities  are  primarily  oriented  toward  community-sponsored  youth 
organizations  such  as  Scouts,  4-H  clubs,  Camp  Fire  Girls,  recreation  camps, 
summer  camps,  after-school  clubs,  and  nature  center  groups.    The  activities 
introduce  basic  concepts      ecology  in  ways  that  are  palatable  and  exciting 
for  youngsters.    Programs  such  as  OBIS  are  necessary  to,  develop  the  public 
understanding  required  to  support  appropriate  management  of  man's  environment. 

OBIS  tates  place  in  the  "freedom  of  choice  for  the  learner"  atmosphere 
characterized  by  informal  education  for  at  least  two  reasons.    First,  a  great 
deal  of  learning  by  children  and  adults  takes  place  in  informal-  situations. 
Second,  informal  learning  is  usually  enmeshed  in  a  social  context.    It  in- 
volves groups  such  as  playmates,  scouts,  or  family  members  and  the  group 
interaction  plays  a  critical  role  in  the  learning.    Therefore,  it  seems 
plausible-  to  assume  that  skills,  understanding,  and  points  of  view  acquired 
in  such  a  free  choice  informal  atmosphere  will  be  more  related  to  the  actual 
life  of  the  learner  and  will  have  a  greater  possibility  of  affecting  the 
day  to  day  and  long-term  behavior  of  the  learner. 

OBIS  and  _the  Community 

The  project's  overall  intent  and  the  desired  interaction  between  OGIS  and 
the  community  groups  i-t  tries  to  serve  are characteri zed  by  the  following 
quote  from  an  article  by  Eleanor  Thomas,  Program  Director,  San  Francisco 
Bay  Girl  Scout  Council: 

"The  advent  of  OBIS  in  the  San  Francisco  Bay  Girl  Scout  Council  marked 

the  intrfKJuction  of  a  new  dimension  to  the  Girl  Scout  program  that 

has  been  accompanied  by  a  new  wave  of  enthusiasm  for  taking  qrnups  into 

the  out-of-doors.    For  leaders,  camp  counselors,  and  trainers,  OBIS 
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has  bpcome  the  rtiaqic  wo>d  thit  spells  simple,  enjoyable,  easy-to- 
handle  learning  experiences  for  our  girls  in  an  outdoor  setting. 

"It  all  began  with  an  invitation  to  participate  in  a  Community  Group 
Leader's  Workshop  conducted  by  Outdoor  Biology  Instructio.nal 
Strategies  (OBIS)  at  the  Lawrence  Hall  of  Science  over  a  year  ago. 
The  statement  in  the  invitation  that  created  immediate  interest  was:  , 
'  f  peo  le  are  to  make  intelligent  decisions  about  the  envi ronmen  a 
basic  understanding  of  ecological  relationships  is  essential.    OBIS  . . 
?s  concerned  with  promoting  this  understanding.'    This  statemen  had 
irea?  appeal  to  a  youth  organization  whose  basic  aim  is  to  develop 
'refpon  ible  c  tizeL  who  a?e  equipped  to  help  make  i"te    igen  decisions 
and  one  that  has  been  committed  to  the  out-of-doors  as  its  most  effective 
"open  classroom"  since  Scouting  began. 

"Participation  in  the  Workshop  served  to  reinforce  all  the  initial 
impressions  that  OBIS  and  the  Girl  Scouts  had  much  in  common. 

-  Concern  for  the  future  of  the  environment. 

-  Discovery  approach  to  learning  for  youngsters . 

-  Instant  creative  program  materials  for  busy  vo  unteer    eaders  who 
need  not  be  biologists  or  scientists  to  'teach'  biological  relation- 

-  TmStual  connitment  to  the  outdoors  as  the  laboratory  and  the 

.  -  A^conviaion  that  community  organizations  and  the  academic  community 
hav.e  much  to  gain  from  collaboration." 

It  is  this  kind  of  relationship  that  OBIS  is  fostering  between  the  project  • 
IJI  diversity  of  community  groups  and  their  members  on  a  nationwide  basis.  , 

Question  1:    Is  there  a  genuine  need  for  these  instructional  materjaji? 

Approach  to  determining  needs.    Since  1973  OBIS  has  made  a  systematic  effort 
^|^S7v-^^nd-^Tui?^^  variety  Of  community  groups  on  the  local,  . 

regional  and  national  level. 

Qi-anH  thP  nature  of  community  groups  so  that  the  OBIS  materials  couia  ue 
HPs?aned  more  effectively.    Third,  to  try  out  and  obtain  feedbac    by  means 
of  conferences    leadership  workshops,  and  training  sessions  on  the  content 
and  design  of  OBIS  materials. 

Thi.  interaction  began  with  a  survey  and  Community  Group  Conference  on  the 
Inc^  leveUReSorf  iJ^         in  the  reviewer's  Packet)  and  is  continuing 
in  tie  local    regonal    and  national  level.    During  1975  OBIS  has  carried  out 
"w  Jksho        ot^er  information  and  training  program  for   ea  ership^  a^ 
of  the  following  groups:    Boy  Scouts  of  America    Na  lona  ,  61    couts  of 
thP  USA     National,  Reg  onal,  and  Local;  State  and  Local  nark  ana 
Recreation' DistHcts    YMCA;  University  Environmental  Centers  and  DepArtments; 
ScSoorEnviornmental  Centers;  National  Jewish  Welfare  Board;  American 
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Camping  Association;  Camp  Fire  Girls;  Salvation  Army;  National  Park  Service- 
4-H,  National.  State,  and  Local;  Junior  League  of  Oakland,  service, 

-  V   t     V  -  ^ 

t i on  -Qgt aTFe'Jr^e'bon tra c t s  with  these  groups  have  provided  ex- 
tensive, information  regarding  the  level  of  competency  and  interest  of 
"  Ihfcfn'^^  "^u  activities  of  varying  complexity  and  sophistication.    Each  of 
!J?nn  ^^^«^P^^"ed  continuing  interest  in  the  OBIS  project  and  is 

using  OB  S  materials  at  the  present  time.    This  usage'ranges  all  th?  way 
Trom  early  trial  and  testing, by  some  groups,  to  massive  implementation  and 
training  programs  by  groups  as  diverse  as  the  American  Camping  Association. 
California  State  4-H,  and  local  and  regional  councils  of  the  Girl  and  Boy 

in^i'J!"    •T''^^"7^r^^^  "^'""9  OBIS  represent  a  potential  user  population  ' 
in  the  neighborhood  of  ten  to  fifteen  million  young  people. 

„   Community  groups  want  and  need  a  diversity  of  instructional  materials 

Theyneed  these  materials  for  both  one-^iime  experiences  for  visi ting-groups " 
and  intensive  programs  for  studying  particular  aspects  of  the  environment 
over  a  longer  period  of  time. 

Most  groups  consider  leadership  training  to  be  essential  if  they  are  to 
successfully  adapt  and  use  the  instructional  materials  developed  by  OBIS 
?LH^T^  ^-"^  5'°"*''  generally  use  a  large  number  of  volunteer 

leaders  whose  time,  commitment,  and  length  of  serviceare  limited    it  is 
l7oy?dlT  ^°  °^  niultiplying  the  long-term  effects  of 'the  training  ~^ 

II  nljV^VJ^^^^^  that  although  programs  exist  whicK  share  the  stated  aims, 
Sroari^^  \      12  the  community  g.oup  desire  for  stimula^ng 

programs  i-n  outdoor  biology.    The  best  evidence  of  this  is  the  great 
interest  shown  by  these  groups  in  OBIS.    Even  groups  such  as  the  American 
Camping  Association  and  the  Boy  and  Girl  Scouts,  which  have  developed  their 
own  ecology  programs,  see  OBIS  as  a  most  enriching  experience  for  use  in 
their  organizations. 

Curriculum  development  projects  must  take  cognizance  of  the  fact  that  children  ' 
can  obtain  a  great  deal  of  their  education  outside  the  formal  clas"-gom  ^ 
Since  appropriate  ctirncular  materials  have  not  yet  been  developed  for  " 
environmentally  oriented  life  science  education  act^'vities  in  the  outdoors 
community  groups  are  unable  to  cope  with  the  increasing  societal  desire  for 

?o^meIifnrth^Tn'eed.'"  contributing 
Question  2:,  .ls_Jji^e_aj!iarket  for  these  instructional  materials? 

The  OBJS  market.    The  primary  market  for  OBIS  materials  is  community  groups 
and  certain  aspects  of  the  school  program  such  as  school  camps,  after  school 
nJ^-o^w^H    ^"Tn  school  programs.    During  the  past  few  years  a  large  number 
of    environmental  education"  materials  have  become  available.    Many  of  the 
groups  working  closely  with,  and  already  extensively  using  OBIS,  have  produced 
materials  of  their  own  but  have  found  them  lacking  for  one  or  more  reasons. 
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characteristics: 

1     A  basic  concern  with  promoting  an  undeVstanding  of-  ecological  relation- 
?h?ps  in  "lie  iian-.nanaged  or  disturbed  environment,  , 

2/''a  community  group' orientation  which  places  OBIS  in'the  realm  of  free- 

choice  recreation  activities. 
V    Motivating  entrance  activities  which  are  both  fun  and  challenging  to 

youngsters  and  leaders. 
4'    A  discovery  method  approach  to  learning  using  hands-on.  open-ended 

investigations. 

^  s  r.-;ertre^rt^;rne5^?erdr 

Materials  can  be  used  in  diverse  environments  throughout  the  n.-on  and 
be  integrated  into  already  existing  programs. 

The  materials  are  highly  flexible  and  therefore  can  be  fitted  into 
Ix^sttng  programs  or  form  the  base  of  a  new  program. 

8.  The  me:erials  are  "on^threatening  to  j-ders  who  have  little  or^no 
background  in  science  or  education.    Thus  tney  reei  ui^jr 

:iandle  the  program. 

9.  The  materials  are  attractive  and  well  organized,  and  therefore  appeal 
to  the  user  groups. 

-OBIS  materials  are  high  and  are  growing. 

mil^HMi!^-    The  groups-for  ^J™„OB.S  is  i^te^Jed  are  highly_^ 

THdWTdJirriTfic,  Snd  although  "^'^""^^^""XlfsJpSjrt^nd  operations, 
regional  associations  an     oard   f      h  -      "^^^^  Has 

Budgets  are  limited  and  prior  ^xP°^r^.^""_,^^^-, peters  or  "new  require- 

•   been  through  announcements  in  organiza  ion  "/"Sletters  or    new  ^  ^^^^^ 
ments"  for  participants.    Neither  of  these  approacnes 
intellectual  or  operational  ^^•"•"^tment  to  a  program^  organizations 

lack  of  growth  of  in-house  ^^j^J^f -"^^^t^BIS  aoDroach  is  to  infonn  and 

now  extensively  implementing  OBIS     T  e  OBIS  approach  i  ^ 

convince  national  leadership  of    he  value  of  OBisand^  ^ 

for  the  trial,  use,  and  internalization  of        mater  ^^.^ 

operations  of  the  group.    Depending  on  the  organization  ana 

can  take  a  number  of  different  ;PP^°  .J^f ' ./"'eero^th;  1^      level  with 

Scouts  it  was  deemed  -"^st^f^^  Tourci  ^rbrut  lSO^OOO  girls)  as  an 

the  San  Francisco  Bay  Girl  Scout  Council  (about   ^'J.^^^         ^  ^^^^l^^^^ 

exemplar  to  the  national  organization.    Leadership  traimny 

fess?ins  have  been  held,  "^^^fj!^"  gn  f  in   c^^^^^^^^^  OBIS 

rj2r5llirne:;n^d  ^^X^         tL  ?ounc?l.  These 
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developments  have  been  observed  and  discussed  with  the  national  organiza- 
tion   and  plans  are  currently  underway  for  expanding  the  use  of  OBIS'in 
Girl  Scouts  on  a  national  level 

With  the  American  Cam[)ing  Association  .(the  proi^essional  National 
Association  of  Public  and  Private  Camp's)  on  the  other  hand,  the  emphasis 
has  been  on  working  with  the  national-  group  and  their  affiliated  regional 
ecological  trainers.    Supported  cooperatively  by  an  NSF  implementation 
grant  to  ACA,  OBIS  has  participated  in  the  training  of  these  leaders  in 
the  approaches  of  the  project  and  they  in  turn  have  provided  leadership 
training  in  OBIS^to  counselors  and  other  camp  staff  as  a  regular  part  ' 
of  their  ongoing  service  to  ACA,    Interest  in  the  materials  and  their'use 
has  been  so  successful  that  currently  discussions  are  going  on  relative  to 
designing  and  making  available  a  special  ACA  version  of  the  OBIS  materials 
which  would  then  become  part  of  the  organization's  program  reconimendations 
to  its  members.    As  can  be  seen  from  even  these  two  examples,  dissemination 
of  OBIS  is  a  complex  but  rewarding  task**  which  will  require  some  external 
support  but  can  depend  extensively  on  the  ongoing  operations  and  staff  of  the 
user  groups.'   Essential  to  this  effort,  however,  is  the  maintenance  of  a 
high  degree  of  flexibility  'in  the  format  arrd  availability  of  OBIS  materials. 

^^L}^3kJ^3^P0^^^  to  OBIS  Trial  Materials,    It  is  important  to  note  that  OBIS 
is  not  only  entering  a  market,"^but  to  some  extent  is  creating  one.    That  is, 
community  groups  and  others  involved. in  informal  education  are  not  used  to 
having  materials  prepared  for  them  by  outside  agencies  (especially  funded 
research  and  development  groups)  and,  therefore,  the  marketing  of  OBIS 
materials  is  as  innovative  an  approach  as  the  development  of  the  materials 
themselves.    Previously,  the  typical  marketer  of  educational  materials  has 
been  the  publisher  and  these  individuals  are  not  used  to  (nor  should  they  be) 
calling  on  the  local  scout  troop,  recreation  center,  or  summer  camp. 

A  good  indication  of  the  market  interest  in  OBIS  materials  isgiven  by  the 
history  to  date  of  the  production  and  distribution  of  OBIS  Trial  Edition 
Set  1.    The  first  production  of  these  24  folios  .was  completed  in  June  1974. 
Two  thousand  sets  of  folios  were  produced  and  since  these  were  considered 
trial  versions,  no  effort  to  promote  their  sale  was  made  beydnd  announcing 
them  in  the  newsletter  and  making  samples  available  to  OBIS    Field  Centers 
and  at  workshops.    It  vyas  estimated'^ that  this  production  run  of  2,000  would  meet 
public  demand  and  project  needs  for  1-1/2  to  2  years.    Six  months  later,  in 
January,  1975,  the  supply  of  folios  had  bi&en  exhausted.    Reprinting,  with  some 
revision  based  on  feedback  received,  took  place  in  February  1975. 

It  is  interesting  to  note  that  in  the  distribution  of  the  first  5,100 
OBIS  packets,  about  4,750  were  sold  and  350  were  distributed  free  for 
project  purposes.    About  30%  were  sent  to  individuals  in  schools  or  school 
systems  while  over  407.  went  to  leaders  of  community  groups.    Another  20% 
wore  distributed  to  colleges  and  universities  where  one  can  assume  they 
will  be  seen  and  used  by  both  school  and  other  cqmmunity  environmental 
education  groups.    This  rough  breakdown  indicates  that  OBIS  materials  appeal 
to  a  wide  variety  of  community  and  school  groups. 
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There  ik  significant  interest  in  OBIS  and  a  major  market  for  the  output 
of  the  project.    Final  distribution  plans  for  the  materials  wi 11  have  to 
envolve  out  of  the  current  experience  in  marketing  the  trial  versions.  , 

Qgestion  3:    nn,  these  instructional  materials  possess  a  clear  pur2gse_and  , 
rationale? 

Assumptions  and  Goals  of  the  OBIS  Project.    Man  must  learn  to  ^J^naqe  his 
e7iVil4i^t"Tn  an  intelligent  fashion.    It  is  imperative  that  basic  eQological 
pJindples  are  uSderstood'at  an  early  age.    Such  an  understanding  can  best 
be  acquired  through  experiences  with  real  events  in  real  settings,  and  this 
means  the  study  of  biology  in  the' out-of-doors/  Outdoor  Biology  In-  . 
.struct  ona    St^a?eg,ies  if  primarily  developing  models  for  teac  ing  outdoor 
biolSgy  to  students  ten  to  fifteen  years  old.  but  experience  with  ma  enals 
already  developed  indicates  that  Jthey  are  also  interesting  and  <of  value  to 
learners  both  older  and  younger  than  this  age  level.  J^^^  materials  are 
being  tried  with  students  at  various  levels  and  with  family  groups. in  which 
there  is  a  wide  range  in  a^es.  * 

Sequencing  the  Learning..    Rather  than  d^terming  a  single  sequence  of  learning 
SaT7mini"aliFg~t^Tpecific  concepts,  the  OBIS  staff  is  identifying 
and  testing.!  variety  of  alternative  strategies  and  techniques  for  environ- 
mental study     The  strategies  under  development  are  primarily  directed 
towards  use  in  man-managed  environments  which  are  often  in  the  student  s 
ireSfate  nei  hborhood.'  The  learning  groups  are.  such  °/f-"  ]°"^ 

as  Scouts,  4-H,  science  centers,  and  summer  camps,  in  addition  td  informal  > 
and  f0rma>'  school  groups. 

„  Need'f or  )he  Folio  Approach.    Information  gained  during  S^e  early  stages  of 
thFproj^oTiiulted  in  the  realization  that  the  school    unit   style  organi 
zTtinr,  If  -materials  is  not  appropriate  for  community  group  programs.  Feed- 
back'from  users  suggested  the  desirability  of  activities  that  can  be  ued 
independently  or  in  sequence  with  other  activities.    Thus  OBIS  "later  als 
are  currently  available  as  single  folios  containing  an  activity  of  high 

-irte^esJ  which  can  be  used  as  a  one-time  outdoor  exper  ence.    A  number  of 
folios  can  also  be  combined  to  provide  an  integrated  study  of  a  given 
hab  tat  (lawn  or  pond),  and  in-depth  study  of  a  concept  (adaptation)  or  an 
investigative  technique  (sampling).    Specific  suggestions  for  how  to  do 
this  form  an  important  part  of  OBIS  training  programs  and  are  included  \^ 
the  ilX-s  Survival  Kit  folio  which  is  included  in  the  sample  set  of  materials 
sent  to  each  of  the  reviewers. 


nRi«;  materials  c^n  be  adapted  to  local  conditions  anywhere  in  the  United 
ft  tesani  enable  community  group  leaders  to  introduce  ecological  concep  s 
in  way    that  are  palatable  and  exciting  for  learrers  of  various  ages.  Science 
can  only  be  relevant  to  the. students'  out-of-school  experience      it  con- 
stitStes  an  interesting  activity  willingly  participated  in  by  students  choosing 
how  they  spenS  the  r  f?ee  time.    Work  on  the  development  of  other  informal 
s?rategies  ?rr  presenting  materials  such  as  individualized  experiences  is 
currently  underway.  OOC 
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Question  4:    Is  the  content  of  these  instructional  materials  scientifically 

correct?  =^  ■ 

Scientific  Accuracy.    Responsibility  for  scientific  accuracy  of  OBIS 
materials  Kas  been  assumed  primarily  by  the  development  staff.    OBIS  activities 
are  concerned  w.ith  illuminating  very  basic  biological  concepts,  particularly 
those  related  to  relationships  between  organisms  and  organisms  and  their 
environment.    Oor  target  population,  including  the  youth  group  leaders  who 
act  as  instructors,  has   little,  if  any,  scientific  training  and  a  major 
challenge  of  the  project  is  to  translate  these  basic  concepts  into  a  form 
which  will  lead  to  ^understanding.    Since  we  are  not  concerned  with  highly 
technical  material,  we  are  not  dependent  upon  specialized  subject  matter 
experts.  ^■ 

The  development  staff  has  a  strong  scientific  and  teaching  background  and 
IS  well-versed  in  basic  biology.    Two  members  of  the  staff  have  Ph.D.'s 
in  Biology  and  the  staff  as  a  whole  have  many  years  of  experience- teaching 
at  various  levels  in  areas  of  general  biology.    All  materials  ar^*monitored 
by  all  members  of  the  development  staff  so  there  is  a  "strong  system  of 
internal  checks.    The  University  of  California  represents  a  rich  source  of 
specialized  talent,  and  the  development  teams  make  regular  use  of  this  talent. 

Other  checks  on  scientific  accuracy  have  been  performed  by  participants 
in  our  lead,ership  training  programs,  and  by  staffs  of  the  trial  centers. 
Both  groups  contain  professional  biologists,  and  they  have  reviewed  our 
materials  in  great  detail.    Over  two  thousand  community  group  leaders  have 
been  trained  in  the  use  of  OBIS  materials,  and  this  population  also  contains 
many  experienced  biologists.    The  project  has  received  extensive  feedback 
from  many  sources  across  the  natijDn,  and  to  date  scientific  accuracy  has  noi, 
been  questioned.  , 

IrLterpre_tj>3_Scieilc_e^  A  major  concern  has  been  that  scientific 

accuracy  does  not  fall  victim  to  oversimplification.    This  is  a  constant 
problem  for  OBIS  because  motivation  plays  a  very  large  role  in  our  program. 
We  are  aware  of  the  difficulty  in  maintaining  balance  between  clarity  and 
over  simplification  and  we  will  continue  to  devote  considerable  resources 
to  insure  that  this  balance  is  not  lost. 

The  primary  purpose  of  the  project  is  to  increase  general  scientific 
literacy,  not  to  train  professional  scientists.    We  are  igsroviding  both  an 
awareness  that  science  is  an  interesting  and  worthwhile  activity,  as  well 
as  providing  tools  which  will  permit  people  to  do  science  in  the  same 
way  that  they  engage  in  many  other  endeavors.    One  of  our  major  problems 
IS  to  overcome  the  fear  of  science  which  most  admits  have  developed  and  to 
show  kids  that  science  is  an  interesting  activitV  relevant  to  their 
daily  concerns.    If  we  are  successful  in  these  objectives,  it  follows  that 
a  larger  segment  of  the  geheral  pofiulation  will  be  willing  to  consider 
science  as  a  career,  or  at  least  as  an  area  worthy  of  continued  formal  and 
informal  study. 
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Qoes ti on  5 :    Is. .the .con tent  pf.  these  instruct i.o.na ]  !MaMriils_^duca.tioAaiIy_Jound? 

loarninq  Styl^^  and  OBIS.    The  OBIS  materials  are  intended  for  use  in  the 
l^f^S-D   cboTce-bynearne^  and  leader"  atmosphere  of  informal  educa  ion. 
therefore    the  leader  and  the  group  can  select  activities  and  combinations  • 
rf\  t?vtiies  tlft  ^re  especially  tailored  to  their  interests  learn^^^^^ 
stvle   and  maturity.    For  these  reasons,  the  OBIS  materials  are  currently 
bei  g'used  wfth  a  wide  variety  of  users  ranging  from   ^°-"i%G^irl  cou 
(7-9  years  old)  to  senior  citizens  groups.    The  emphasis  on  real  experience 
and  high    nterest  for  the  learner  make  it  possible  for  individuals  of 
wideli  different  learning  styles  and  capabilities  to  have  highly  successful 
:  feHences  ?n  OBIS.    Sonl  examples  of.  ^^ow.OBIS  has  already   een  acjap  ed  • 
to  highly  diverse  groups  of  learners  are  given  in  the  art  cle  0BI5  CinA^a^c . 
in  Newsletter  4,  Fall  1975,  which  is  included  in  the  sample  materiFfs  for 
reviewers  that  go  along  with  this  report. 

Educational  Approach  of  OBIS  Materials.    OBIS  is  developing  approaches  tS^ 
¥rrnrnhVpeHen7eT-^^^^^^^  that  can  be  app  led      ^iver  e 

environments.    M^n-altered  environment?  have  been  ^Md  is 

rather  than  clas:,ic  climax  ecosystems,  because  so  much  of  the  world  is 
^ow  Ivfronmentally  man-altered  and  so  ^^^en  active  y  mar^n^anaged^   The  need 
for  snich  an  approach  is  widely  recognized.    The  California  4-H  P^OQram 
foK example    is  increasingly  concerned  with  the  needs  of  young  people  in 
urban  enSiron,nents     They'see  OBIS  as  a  valuable  resource  in  meeting  this 
challenge. 

Mn^t  ORIS  activities  are  suitable  for  both  large  and  small  groups  of 
^ou^aDeoote   and  many  can  be  adapted  for  individualized  use.    Materials  are 
beiSq  dISeoJed  for  headers  who  may  have  little  or  no  background  in  bio  ogy 
or  training  in  childhood  education.    We  are  also  experimenting  with  using 
OBIS  as  the  basis  of  family-oriented  outdoor  activities.  . 

OBIS  activities  introduce  basic  concepts  of  ecology  in  ways  that  are 
n;ilflf-flhlP  and  exciting  for  youngsters.    Underlying^al  1  materials  is  tne 
as  umpt  on  that  a  basic  Understanding  of  ecosystems,  communities  populations, 
food        no    and  interactions  of  organisms  with  ^heir  environments  i 

tion  w^  c   w   l  he  p  t  e  individual  consider,  understand,  and  give  credibi  Uy 
to  the  evidence  at  hand.    The  individual  should  then  be  more  capab  e  to  rjake 
an    nLniqent  de  isiSn  about  the  problem.    In  designing  and  carrying  out  its 
!  OR  S  does  everything  possible  to  protect  and  improve  the  , 

°;^1     "of  the'eSv!roJment!"T^'echni  u^s  use      for  .  the  study  of  man-managed 
ecosystems  are  universally  applicable  where  there  is  life    they  are  not 
limited  to  any  specific  environment  or  local  environmental  proolems. 
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ynlque^gdiicatidnal  Nature  of  the  OBIS  Approach.    OBIS  jJeparts  from  the 
common  curriculum-development  procedure  of  determining  a  single  sequence 
of  learning  activities  leading  to  specific  concepts.    Instead,  alternative 
strategies  are  identified  and  a  variety  of  techniques  for  environmental 
study  are  encouraged.    Assuming  that  no  single  le.arning  pathway  cdkn  be 
either  interesting  or  applicable  to  all  people  in  all  locales,  OBIS 
designs  flexible  ways  of  sequenciog  activities  which  allow  choices  in 
'  terms  of  getting  started,  selecting  the  emphasis,  and  deciding  how  far 
to  pursue  the  topic.    In  addition  to  biology,  the  physical  sciences, 
social  sciences,  literature,  art,  and  psychology  are  being  ujsed  as- 
potential  starting  points  that  will  lead  toward  understanding  ecological 
problems  and  relcitionships . 

Question  6:    Are  the  proposed  and  anxfcipated  out'comes  of  the  instruc- \ 
tional  materials  desirable?  '~  \ 

QBIS__and  the  Schools.    Direct  contact  between  the  OBIS  staff  and  school 
personnel  has  been  limited  to  a  few  workshops  held  at  national  conventions 
of  the  National  Association  of  Biology  Teachers  and  the  National  Science 
Teachers  Association,  yet  the  number  of  identifiable  school  personnel  who 
have  purcha:5ed  packets  of  OBIS  Set  I  materials  is  about  30%  of  the  total 
number  of  orders  received.    The  community  group  sector,  is  both  the  bulk 
purchaser  and  user  group,  and  the  primary  source  of  ir#ormation  to  the 
schools  who  learn  about  OBIS  and  then  purchase  materials. 

Impact  on  Community  Groups.    From  a  qualitative  standpoint  the  inlpact 
upon  the  community  groups  has  been  very  substantial.    Many  groups  have 
adopted  OBIS  as  their  ecology*, program  and  others  are  combining, OBIS  with 
the  activities  they  used  pr'ior  to  learning  of  OBIS.    Very  few  community 
groups  have  had  any  kind  of  pic^pared  curriculum- type  materials  and  OBIS 
has  been  "just  what  they  are  looking  for"  according  to  "them. 

From  a  quantitative  viewpoint,  we  estimate  that  only  5X  of  the  potential 
users  in  the  United  States  have  even  heard  of  the  OBIS  Program.    This"  is 
because  of  the  limited  exposure  resulting  from  only  one  year  of  imple-  ' 
mentation  and  the  lack  of  a  "grapevine"  among  most  community  groups, 
many  of  whom  compete  for  the  same  youngsters. 

An  increased  knowledge  and  awareness  of  the  interdependence  among 
organisms,  -and  between  organisms ' and  their  abiqtic  environments  is  the 
prime^OBIS  goal.    Unintended  effects  that  can  result  from  the  implementa- 
tion bf  OBIS  materials  range  from  over  zealous  lay  leaders  who  may  use 
OBIS  as  a  springboard  to  preach  conservation,  t,o  children  who  becaos^^of 
their  OBIS  experience  "Wi 11  develop  an  interest  in  the  biological  sciences 
as  a  future  professional  field. 

5L\3A^\s_ln_0_BIS.    Biases  are  present  in  all  written  materials  and  OBIS, 
probably  contains  some  which  have  escaped  our  efforts  to  remove  them. 
However,  our  emphasis  on  t,he  man-managed  environment  including  the  city, 
all  'boys  and  girls  in  the  out-of-doors,  and  as  wide  a  range  of  general 
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hininaical  Drincioles  as  possible  mak'e  for  a  culture,  race,  ethnic,  and 
^el  Qiin-frerprigram.    The  youngsters  do  little  reading  and  the  activities 
a?e  ?Jt  acadeniirally  difficult,  thus  removing  potential  proficiency 
Mases     A^stinct  bias  exists  against  leaders  using  the  program  indoors. 

Process  Features  of  the  Program.    Important  process  features  of  the  pro- 
l^frrfer^sl^ri^^  as:  .skills  in  observing  gr^^^^^^ 

counting,  reporting,  Analyzing,  comparing,  manipulating  exper  iniental 
5ar?able  ,  cboperatJon,  use  of  reference  guides,  assembly  o^^tool-  ; 
•innovative  thinkirig'.an.d  expression,  and  decision  making.    Also  ntro- 
•duced  in  OBIS,  synthesis  or  the  combining  of  data  ,in  a  new  way  to  con- 
struct a  solution  to  a  problem,  is  an  important  P':°"f,.^^^;^,^,f  ^"  , i,,ble 
coupled  with  hypothesizing,  becomes  a  powerful  .scientific  skill  applicable 

to  many  future  experiences.  ^ 

ThP  outstandina  feature  of  OBIS  is  not  the  program  or  the  activities  as 
ISch   ^athfr  n  is  tSeVix  of  children,  leaders,  biological  acitivites  and  - 
tSe  outdoors  environment  which  stimulate  learning  in  t^  informa  ^rf---"- 
inlluential)  learning  situation.    OBIS  provides  the   eader  with  a  veh  ^  « 
ISd  a  mode  of  leadership  with  Which  to  interest  and  involve  the  natural  y 
curious  youngsters  in  the  world  of^biology  found  everywhere  out-of-doors.  , 

Desirability  of  Concrete  Experience.    The  desirability  of  providing  con- 
HTiii^TBiH^  with  plants  and  animals  in  the 

envJ^nment  tn  which  both  the  organisms  and  «the  children  live  is  clear 
?Se  I?ste?ious  and  sophisticated  world  of .nucleic  acids   microscopes ,  and  . 
Drotein  synthesis,  is  not  for  the  10-15  year  old  youngster  who  doesn  t 
Tt  tiSw-Sigs  depend  on  plants  for  food,  that  crayfish  circulate  wha  -  i 
^erThey^i^e  in  through  their  bodies,  and  that  populations  change  as 
habitats  ami  environments  are  altered. 

'nRTS.and  its  Users.    Through  our  continuing  contact  with  community  and 
-nlbf^S^njunction  With  implementation  and  feedback  conferences  ■ 
and  or  own  development  work  with  groups  of  children   we  can  s  y  hat 
oroposed  and  anticipated  outcomes  are  quite  congruent.    OBIS  has  continue 
^feedback  systems  which  provide  us  with  information  on  which  to  base 
Jhanaes    if  necessary,  in  everything  from  our  basic  instructional  plan 
tS  the  art  wSrkl us  rating  the  construction  of  a  sweepnet.    Many  com- 
munity groups  of  diverse  natures  utilize,the  OBIS  materials  in  varied 
:      'elc°h"fxe?cising  their  best  judgmer>(  -^J^JJ-^^^  ^^^^  °rNe:;s  e  ?  ^  4, 
This  Is  a  procedure  we  admire  and  encourage  (See  _OBISJarLiida£t!  Newsletter  4, 

-  Fall  1975).  -  / 

Question  7:    Do_ thGseJnstiwti^nalAi^^ 
-     -  problems  for  the  school^?  _ 

Introduction     The  OBIS  materials  are  designed  primarily  for  community 
•    ^b{|fl¥^^^^  this  question^and  its  parts  will  be  considered  first 

fS  th^  point  of  view  of  the  con^.unity  group.    Si nc^^  there  is  significant 
SeWng  interest  in  OBIS  on  the  part  of  the  schools,  the  points  pre- 
sented will  then  be  related  to  t;)ie  school  situation. 

*> 
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-LAalexshijj^>_rainin^  to  use  OBIS.    The  materials  are  specifically 

designed  so  that  a  leader  untrained  in  biology  or  education  can  use  them 
effectively.    Evidence  from  field  centers  and  other  trials  indicates  that 
the  folio  format  combined  with  the  direct  instructions  to  the  leader  on 
What  to  do,  provide  a  program  the  community  leader  feels  confident  to 
use.    Realizing,  however,  that  when  available,  effective  leadership 
training  would  benefit  both  the  program  and  the  leaders,  the  OBIS  staff 
investigated  approaches  to  leadership  training  in  cooperation  with  the  ' 
.  San  Francisco  Bay  Girl  Scout  Council.    Two  one-day  workshops  were  held  in 
SL'c  1^^"^  ^°  '^"'^^  90. senior  trainers  and  camp  program 

!  h!  c  . J       -^"^  ^°  extensive  use  pf  OBIS  in  camp  that  summer  by  the 
leaders  the  project  trained,  and,eve7i  more  important,  these  leadel^  and  the 
other  trainers  have  now  run  numerous  workshops  and  other  training  sessions 

[nH,v*;^5  ;u^?°-."°'^'"'^°''  '"^  ^^^^  ^^°°P  leaders.  This  experience 
indicated  that  It  was  possible  to  provide  leadership  training  in  a  one- 
day  workshop  which  would  give  the  participants  confidence  to  introduce 

...l^r  n/5'Q7?'Jt-^°  I^^^^''  9''°"P-    ^"^^'"9  the  spring  and 

sunrier  of  1975  this  approach  has  been  tried  out  on  a  statew.ide  basis  with 

h5  n  H  Pr°g''3'".3"d  it  has  led  to  many  second  level  workshops 

handled  by  individuals  trained  by  OBIS,  and  even  more  important,  wide  use 
of  OBIS  materials  as  a  pArt  of  the  4-H  pruyram  in  California.  Experience 
so  far  indicates  the  following:  ♦ 

1.  Individuals  who  receive  training  at  a  one-day  workshop  are  capable  of 
introducing  OBIS  both_J^ijcihiIxlren^wid-^tl^;eaders  in  their  group. 

2.  OBIS  can  be  .iiandlej  effectively  by  the  usual  community  leacler  without 
any  special  training. 

3.  Tcdining,  howeve.r,  is  valuable  and  OBIS  is  producing  a  "Primer"  on 
how  to  lead  an  OBIS  workshop  in  order  to  encourage  trained  leader^  to 
carry  on  training  sessions  for  other  leaders. 

CpsjLPllBI^S  malerj^ajs.    The  cost  of  using  OBiS  is  extremely  low  for  a 
number  of  reasons.,   First,  with  the  wide  variety  of  materials  available  at 
ow  cost  ($7.75  and  $9.50  for  a  set  of  24  activities)  the  individual 
leader  can  selact  activities  that  fit  into  the  environments  and  budgets 
available.    Second,  some  activities  require  no  materials  at  all,  while 
others  require  available  materials  such  as  paints,  nets,  etc.  Wherever 
possible,  instructions-are  given  for  constructing  materials  and  unusual 
or  hard-to-get  materials  are  made  available  at  low  cost  through  the 
Lawrence  Hall  of  Science.    Third,  any  necessary  printed  materials  for  * 
users  are  presented  or,  cards,  and  the  leader  is  encouraged  to  reproduce 
them  locally.    The  folders  are  durable  and.  replacement  costs  are  restricted 
to  consumables.    Many  of  these  are  household  items  individual  participants 
can  bnng  with  them  to  the  activity. 

Roquirerl  IparniMi)  resource_s.    OBIS  materials  are  specifically  desiqned  to 
work  .  ,n  a  wide  variety  of  learning  environments  found  where  people  are. 
Ihe   main  equipment  and  materials  needed  to  do  OBIS  are  in  the  out-o"f-doors 
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ThP  wide  variety  of  folios  (48  at  present)  makes  it  possible  to  do  OBIS  in 
Iwide  variety  of  environments.    Work  is  continuing  on  developing  new 
act  vules  for  as  widely  diverse  a  group  of  environments  as  PO"  b  e  The 
JroiSsed  OBIS  trial  centers  will  operate  to  adapt  and  modify  folios  so 
that  they  are  particularly  effective  in  environments  in  other  parts  of  the 
country.  , 

nRT<;  and  the  schools     Although  OBIS  is  not  primarily  intended  for  the 
iTK^^^TgHTf  la^^  interest  in  OBIS  materials  has  developed 

Sc  00  and  school  systems  are  using  CBIS  material>  as  f^'-J  ^^^^^^^^ 
summer  school  programs,  school  camp  programs  and  after-school  clubs  and 
^^Hvities     In  addition,  a  growing  number  of  schools  are  reporting  tne 

r    '    IS  fj7ios  aL°modulL  as    art  of  an  outdoor  experience  bui  t  irrto 
a  junior  high  school  science  experiance.    Since  the  schools  make  the 
decision  to'use  the  materials  because  of  a  need    "     ^JV  P^^S;;?^^^^,^  ,e. 
implementation  of  OBIS  is  not  a  problem,  organizationally,  furthermore, 
•the  low  cost  of  OBIS  materials  makes  them  particularly  interest  "g  to 
the^  chool  extra-curricular  and  camping  programs  which  are  frequent  y 
^hnrtnf  funds     Our  experience  so  far  indicates  that  the  use  of  OBIS 

S  t  e  schoo?  'is      aTesuU  of  the  desir^e  of  an  individual  to  utilize 
e  mat  r  a?s  in  his  or  her  own  program  or  in  a  program   he  jn^-idua 
directs     Therefore,  the  conditions  necessary  for  utilizing  ^he  materials 
hive  already  been  considered.    It  is^not  something  imposed  on  the  teacher 
or  others  by  the  administration. 

Question  a:  Aj:e_jyie_costsJ.or^^ 
reasonable? 
  /I 

cn^t^  fnr  usp-  orouDS     The  cost  for. a  user  group  to  implement  OBIS  is 
ra-mir--mfS§'dire^      with  community  groups  from  the  outset  of 
the  projec?  and  it  was  clear  that  such  groups  worked  with  very  low  budgets 
Thus  costs  havp  been  kept  as  low  as  possible. 

Tu.n  oy;.mnlPs    one  for  the  scout  troop  leader  with  12  youngsters  over  an 
Irght-monlrpeHod:°and  one  for  a  cajp  with  60  different  youngsters  each 
week  for  six  weeks,  are  shown. 

la        Scout  Troop  expenses  assuming  an  eight-month  Pe^od  with  12 

youngsters  doing  a  different  OBIS  activity  every  other  week.  ^ 
One  OBIS  Trial  Version  Set  I  including  posta^  $  8.75 

Supplies  to  conduct  16  of  the  24  activities 
with  16  youngsters  each  meeting 


77.51 


Total  for  16  meetings.  Ist  year  $86.26 

or    $7.19  per  youngster/8  months 

or    SO. 45  per  youngster  per  meeting 

or    $5.39  per  meeting  for  all  youngsters 
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lb.    Assumina^  second  8  months  of  operation  with  this  same  Scout  leader 

conducting  the  same  activities  with  the  same  size  group,  etc, 
the  cosi  breakdown  is: 

OBIS  Tnal  Version  Set  I  $  o,00^ 

Supplies  25.65  ' 

Total  for  16  meetings,  2nd  year  $25.65 

or  $2.14  per  youngster  per  eight  months 
or  $0.13  per  youngster  per  meeting 
or  $1.60  per  meeting  for  all  youngsters 

The  above  figures  are  based  upon  current  retail  costs  of  the 
supplies  needed  with  the  assuirtption  that  even  such  items  as 
rubberbands,  paper  clips,  old  springs,  nuts,  bolts,  nails,  etc. 
would  be  purchased. 

2.     Camp  expenses,  assuming  six  weeks  of  camp  each  with  60  youngsters 
and  each  youngster  exposed  to  six  activities. 

OBIS  Trial  Version  Set  I,  including  postage  $  8.75 

OBIS  Trial  Version  Set  II,  including  postage  10,50  * 

Supplies       (6)       (60)       (0.405)  145.80  ' 

Total  expenses  for  1st  week  for  60  youngsters 
doing  six  activities  $165.05 

Expenses  for  each  subsequent  week  48.60 

Expenses  for  last  five  weeks  x  5  243.00 

Total  expenses  for  six  wteeks  *  ,  $408.05  ' 

The  above  costs  assume  all  supplies  will  be  purchased  from  retail  outlets. 
The  multiple  entry  point  concept  in  which  the  leader  may  do  any  number  of 
activities  in  any  order  makes  it  possible  for  the  expenses  to  be  higher  or 
lower.    Other  unknown  factors  such  as  level  of  material  reuse,  subgroup 
sizes,  number  of  activities  being  used  simultaneously,  and  the  degree  of 
material  sharing  by  leaders,  etc.  will  alter  the  costs  slightly. 

Training  costs.    Costs  for  training  leaders  vary  but  a  workshop  Qf  one  ' 
day  duration  is  sufficient  for  leader  training.    The  training  of  those  who 
train  other  leaders  can  be  done  ia  one  day  but  is  best  done  over  a  two-day 
period.    Actual  workshop  costs  probably  average  $210  when  handled  by  com- 
munity group  trainers  on  their  own  sites  with  their  ovvn  people.    This  does 
not  include  any  leader  consultant  fe^s  but  does  include  a  set  of  printed 
materials  for  each  of  15  participants.^  The  cost  with  a  set  of  24  activities 
given  to  each  leader  then  is  $14  per  participant.    If  participants  purchase 
their  own  printed  materials  the  cost  pen  participant  is  about  $5.00. 

\ 

Obviously  costs  will  be  greater  if  sites  have  to  be  rented,  and  if  trans- 
portation, food,  or  lodging  are  paid  for. 
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Rifill  costs  for  participants.    Supply  refill  expenses  are  about  33^^;;  of  , 
IFT^gTn-aH^  Purchase  of  new  printed  materials,  other 

than  duplicated  ^.-tivity  cards,  is  not  necessary.    Refer  to  the  two 
Jevi      c  s't1xa.^es  'to  see  how  costs.for  the  second  and  su  sequen  uses 
are  reduced.    Of  the  48  different  activities  now  published  about  five 
require  no  refill  material  at  all  and  another  ^  ft  require  so  little 
(e.g.  one  bottle  of  food  coloring)  supply  renewal  that  the  cost  per  par 
ticipant  is  less  than  $0.02.. 

Need  for  support  services.    Support  services  axe  unnecessary.  Each 
lll^iFWt?i[iKiOFliU  is  autonomous  and  needs  no  ^"^ther 

assistance  other  than  to  occasionally  share  some  of  his  or  her  experiences 
and  techniques  with  other  leaders. 

Comparative  costs.    In  comparison  with  other  activity-oriented  P^o^^^f 
^Hli^Fi^gy  (mostly  in  the  schools)  the  costs  to   mplement  OBIS 
are  extremely  small.    Community  groups  are  typically  hard  pressed  for  funds 
so  in  order  to  have  the  program  reach  the  children  for  which  ,it  is  designed, 
low  implementation  costs  are  mandatory. 

Question  9:    Is  the  mAn;,qpmpnt/orqanization  plan  adequate  for  producing 
thpsp  instFuctional  materials? 

iHDuts  from  the  public.    OBIS  is  primarily  developing  materials  for  a  wide 

from  the  general  public.    The  project  is  cons  ant  y 
concerned  about  obtaining  feedback  on  its  work  from  scientists.,  educators, 
SSty  group  leaders,  and  other  members  of  the.public     {^is  rn  mation 
i<:  obtained  in  many  ways  including  but  not  restricted  to:    1.  f'ublic 
rese^Ution^o:  tile'p'roject  at  c  nventions  of  ^-al .  regiona    and  na  lonal 
community,  educational  and  scientific  groups.    2.    Requests  <^or.„^tS^ininn 
from  Dart  cioants  at  all  OBIS  public  presentations  and  leadership  training 
nrnorams     3     The  extensive  use  of  knowledgeable  individuals  to  review. 
Snt  upon'  an5  make  suggestions  regarding  present  folios  and  areas  in 
which  theSIhink  new  folios  should  be  developed.    As  a  program  for  the 
pub55c   OBIS  i-s  constantly  involved  in  a  give-and-take  with  usef  groups 
and  other  members  of  the  public. 

Internal  monitoring  procedures  of  the  project.    The  OBIS  staff  is  made  up 
.    nf  fnr  mS  v  t^n^lii^^   0^  research,  development  and  support  per- 
•     Sonne    fSr  w  om  O   S   s  a'majSr  professional  concern.    All  "^embers  of  he 
profe  s  onal  staff  including  the  project  administrators  are  i"^°^ed;n  th^ 
Sp2  an    development,  and  trial  of  new  activities  and  approaches  tc^  outdoor 
bio  oS;     Since  tSe  activities  (currently  folios),  which  are  the  substan- 
t^e  output  of  the  project,  are  the  most  important  Product  produced  the 
fnllowina  synopsis  of  how  a  folio  is  developed  is  presented  to  indicate 
tSre^tens^re-commiLent  to  internal  monitoring  of  the^output  and  quality 
of  the  project. 

Process  of  DesicirLand  Trial  of  OBIS  Materials.  Each  OBIS  activity  undergoes 
an  iDl^7rtofy;V^^  during  its  development.  The 

fSnSEing  idealized  description  of  the  two  phases  presents  the  operational 
approach  to  development  used  by  the  project. 
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Exploratory  Phase.    Using  the  OBIS  Ecological  Mosaic  and  other 
sources,  a  concept,  technique  and/or  environment  is  identified  as 
necessary  for  accomplishing  the  overall  project  objectives.  Project 
staff  members  try  out  and  evaluate  these  promising  ideas  with  a 
group  of  learners  available  at  the  Lawrence  Hall  of  Science,  the 
University  Botanical  Gardens,  and  other  local  agencies.-  Based  on 
these  explorations  and  related  library  and  laboratory  research, 
early  written  versions  of  applicable  activities  are  produced, 
i-urther  testing  with  learners  leads  to  comp^lete  versions  of  the 
printed  materials  and  related  equipment..  This  is  the  output  of  the 
exploratory  phase  and  includes  tentative  folios  and  necessary 
specialized  equipment  and  materials  which  a  small  number  of  leaders, 
not  from  the  project  staff,  can  further  test  in  the  San  Francisco  Bay 
Area.    The  exploratory  phase  for  a  given  problem  or  environment  will 
take  from  a  few  weeks  to  as  long  as  six  months. 

Local  Trial  Phase.    Exploratory  folios  selected  for  further 
development  are  tried  in  the  San  Francisco  Bay  Area  by  three  to 
five  non-project  instructional  leaders,  drawn  primarily  from  community 
groups  who  provide  the  project  staff  with  feedback  on  what  happens 
when  an  ^utsider"  uses  the  materials.    During  local  trials  signifi- 
cant modifications  in  scooe,  sequencing,  and  required  equipment  and 
materials  may  be  necessary.    Project  staff  carefully  monitor  these 
rocal  trials  using  primarily  direct  observation  as  their  approach 
As  a  result  of  the. feedback  collected  during  the  local  trial,  the 
prpject  team  reworks  the  activities  to  produce  the  trial  versions 
of  the  folios  and  related  equipment  and  materials.    These  trial 
versions  of  the  folios  are  then  made  available  to  the  interested 
public  and  will  be  further  analyzed  and  modified  after  use  more 
genei;ally  by  the  public  and  in  the  proposed  trial  centers. 

Jjnd^endent  e\^^  At  the  present  time,  independent 

evaluation  of  OBIS  is  pretty  much  restricted  to  the  judgments  made  by 
community  groups  regarding  the  value  of  the  materials  in  their  own 
programs.    Interest  is  high,  use  is  extensive  and  growing,  and  at  this 
level  the  external  or  independent  evaluation  of  OBIS  is  highly  posi- 
tive.   Considering  the  unique  nature  of  the  OBIS  materials,  and  -he  ' 
fact  that  community  use  of  such  materials  is  an  innovative  approach. 
It  would  be  most  valuable  to  carry  out  an  independent  evaluation  of 
the  project,  and  OBIS  would  be  happy  to  cooperate  in  such  an  evaluation 
Groups  h^ve  expressed  interest  to  OBIS  in  carrying  out  such  studies, 
study"  problem  has  been  obtaining  funds  to  support  such  a 

fXoyj\sjpn_o_L_inlonna_tionJp  jh^        a_nd_ME-    The  OBIS  projec*  is 
concerned  with  the  cominuni ty' and  the  public  in  general.    The  OBIS 
project  IS  most  concerned  to  provide  the  public  in  general  and  the 
National  Science  Foundation  in  particular  with  as  much  information 
as  possible  through, presentations  at  community  and  professional 
meetings,  articles  written  for  journals,  the  publication  of  the 
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ORIS  newsletter  and  the  making  available  of  sets  of  ^'ol ios  to  major 
2n  vertity    ibraries  and  community  organization  centers     OBIS  makes 
nianv  efforts  to  keep  the  public  informed  of  its  work.    The  project 
offices  a^d  archives  are  open  to  the  public,  and  many  visitors  to  _ 
tL  Lawrence  Hall  of  Science  take  advantage  of  the  opportunity^.-  • 
In  addit^Sn  to  all  these  items,  progress  reports,  proposals,  and 
other  reports  when  requested  are  provided  to  the  Foundation  to 
keep  i  t  informed. 
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D.  n.  crOBIS  ('Panel  5):    Panel  Responses  to  9  Review  Questions 


Question  1:    Is  there  a  genuine  need  for  these  instructional  materials? 

The  developers  have  investigated  the  field  with  respect  to  the  availa- 
bility of  sound  educational  material  for  use  by  youth  in  community  settings 
•jn  the  area  of  outdoor  biology.    Other  materials  which  are  educationally 
sound,  environmentally  significant,  technically  accurate,  attractive  and 
cost  effective  are  limited  in  their  availability.    Exci4--wt-*w*erials  for 
use  in  various  community  settings  are  not  available  in  the  form  in  which 
OBIS  exists.    Hence  the  panel  feels  that  a  definite  need  exists. 

The  efforts  completed  by  the  OBIS  staff  in  the  area  of  needs  assessment 
seem  most  adequate.    Panel  members  re^esenting  various  community  groups 
and  school  levels  support  the  fact  that  there  is  indeed  a  need  for  "OBIS- 
type'  instructional  strategies. 

The.materials  appear  to  be  appropriate  for  all  youth  ages  10  to  15  as 
judged  by  the  project  staff.    Panel  members  believe  that  the  materials 
would  be  appropriate  for  younger  people  as  well  as  adults.    The  one 
problem  with  respect  to  "reaching"  youth'  groups  exists  as  a  problem  of 
conimuni cation.    A  mechanism  for  calling  the  availability  of  the  materials 
to  the  attention  of  youth  and  community  leaders  is  needed.    Funds  fo" 
special  workshops,  awareness  conferences,  and  other  dissemination  strate- 
gies will  be  needed  if  the  OBIS  materials  are  to  realize  their  full 
^  potential .  ' 

Few  instructional  materials  with  the  same  characteristics  are  known  to 
exist.    With  the  vital  environmental  problems  that  characterize  our 
modern  society,  the  need  for  such  exciting  materials  seems  genuine  and 
critical.'  The  panel  recommends  that  additional  activity  folios  are 
needed  and  should  be  supported. 

Question  2:    Is  the^e  a  market  for  these  instructional  materials? 

Efforts  have  been  expended  in  the  private  and  public  sectors  to  produce 
instructional  materials  designed  to  meet  the  needs  <of  school  and  community 
to  teach  the  total  population  about  our  environment.    The  impact  that  these 
materials  have  exerted  in  the  trial  areas  is  clear,  and  the  response  is 
positive.    The  project  staff  appears  to  have  planned  its  attack  in  a  logi- 
cal and  systematic  way  in  order  to  educate  the  community  outside  of  the 
classroom  concerning  the  environment  with  which  society  must  deal.  The 
panel  recognizes  that  this  plan  is  a  large  and  versatile  approach  to 
meeting  the  needs  of  this  segment  of  the  population. 

Although  OBIS  is  not  aimed  primarily  at  the  formal  school  setting,  certainly 
the  materials  are  being  used  in  school  settings  without  requiring  a  recon- 
ceptual ization  of  the  curriculum. > 

It  appears  to  the  panel  that  although  a  large  number  of  service  and  social 
organizations  have  received  and  used  the  OBIS  materials,  there  is  a  large 


seqinent  of  the  total  community  that  remains  Unaffected,   ior^exainple,  one 
might  ask  the  question,  "How  many  urban  youths  and/or  niinori^.y  yo^^ths  are 
aaively  involved  in  4-H  club  work  and  other  similar  groups?"    It  would 
appear  that  the  dissemination  plan  should  be  strengthened  to  assure  that  ^ 
youngsters  in  all  settings  have  opportunities  to  use  these  n-atenals.  At 
the  present  time,  it  is  necessary  to  create  a  9reater  awareness  of  the 
available  materials  and  to  provide  a  model  for  disseminatio, .  Publishers 
may  not  readily  provtde  these  types  of  instructional  materials  because 
the  folios  should  be  inexpensive  and  consequently  may  not  bf  profitable 
to 'a  publishing  firm.    The  panel  doubts  that  continued  use  and  dissemina- 
tion of  these  materials  will  affect  the  publishing  industry  ir>  a  negative 
way . 

Question  3:    Do  these  instructional  materi;^u  a  clear  purpose  and 

rationale? 

The  maior  goal  of  the  project  is  the  design  of  instructional  strategies 
for  outSoonearning  activities  in  biology  that  can  be  applied  in  d^i verse 
"environments     Activities  of  both  independent  and  sequential  design  are 
use    tSpronote  an  understanding  of  ecological  relationships  by  youngsters 
from  age  1\)  to  15.    Approximately  200  activity  folios  ^re  projec  ed  to 
provide  wide  activity  choice  among  community  and  various  school  groups. 

The  materials  may  veil  be  appropriate  for  f "dents  younger  than  age  ten  a^ 
well  as  various  adult  groups.    The  materials  may  ^l^^.^e  valuable  in  pr^^ 
vidinq  youth  and  adult  leaders  with  frequent  opportunities  clarifying 
vllies     The  panel  recognizes  that  affective  changes  are  expected  outcomes. 
The  panel  agrees    hat  the  materials  succeeUMn  fulfilling  the  need  (qu£s- 
t?on  t    and^rn  meeting  the  stated  project  goals.    The  goals  and  values 
are  clear,  the  assumptions  valid,  and  the  rationale  precise. 

Although  the  instructional  materials  are  diverse,  ^hey  become  unified  in 
their  aoalications,  a  goal  seldom  realized  to  this  extent.    The  mstruc- 
tional^ffiasa^e  readily  adaptable.    The  modular  approach  can  provide 
compteteness  a   well  as  variation  and  transportability.    The  modular 
approach  allows  periodic  updating  and  improvement  as  new  knowledge  is 
5?^cove'red  rneS  concepts^ecome  ^f^-a.-t  to  the  instruc  lona    P    n  e 
ininlicit  and  explicit  assumptions  arA.fulf  1 1  led  in  the  materia  ipt  ovjueu, 
Sl  mlking  either  the  total  package^r  a  fraction  thereof  a  cohesive  one. 

Question  4:    U  the  content  of  these  instructional  materials  scfenti f ical 1y 
correct? 

The  materials  produced  to  date  are  scientifically  accurate  and  impressive. 
J  nrp  the  instructional  mode  is  non-traditional,  student-oriented,  and 
nnen!eJSed    there    s  ample  opportunity  for  teachers  and/or  other  leaders 
To  rnrount;r  sUuations'where  accuracy  of  scientific  content,  information 
and  explanation  may  be  an  important  consideration. 

Self  ^^^^X^  ^t^^^^z^^ 
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has  noted  the  specificitjl'  of  certain  activities  for  major  use  in  restricted 
areas.  \ 


/ 

The  content  of  the  program  is  aimed  at  producing  a  more  scientiH(cal hy- 
1  iterate  population  which  is  also  environmentally  concerned.  Hie\content 
of  the  program  addresses  itself  well  to  these  goals.  /  \ 


Although  the  discipline  (outdoor  biology)  and  the  approach^to  it  may  s^em 
restrictive,  it  is  important  to  note  the  setting  for  the  use  of  the  mate- 
rials and  the  potential  for  great  impact  and  effect.    Since'  the  materialK^ 
are  largely  unstructured  and  non-sequential,  some  individuals  may  be  con-  . 
cerned  with  the  lack  of  real  penetration  and  biological  rigor.    The  panel  \ 
feels,  hov/ever,  that  this  cri ticism  would  be  inappropriate  in  view  of  the  \ 
target  audience. 

Question  5:    Is  the  content  of  these  instructional  materials  educationally 
sound? 

ihe  activities  are  challenging,  diverse,  potentially  enjoyable,  open-ended, 
and  able  to  accommodate  various  needs  of  the  target  users.    The  individual 
'and  family,  civic,  social  and  religiotfs  groups  can  find  much  suitable  • 
material  to  use  in  a  variety  of  ways. 

There  has  been  ingenuity  in  the  development  of  the  materials  so  that  they 
are  adaptable  to  a  wide  variety  of  learning  and  teaching  styles.    They  cdi^  . 
be  effectively  used  by  persons^of' diverse  backgrounds  and  abilities.  The 
activity  approach  makes  the  materia"!:  especially  suitable  for  students 
with  special  learning  problems.'  The  project  writers  use  value  clarification 
techniques  for  developing  and  emphasizing  environmental  interrelationships. 
However,  the  structure  of  the  programs  provides  sufficient  material  for  the 
lay  instructor  or  activity  leader  to  competently  approach  the  subject  under 
study. 

The  content  of  these  instructional  materials,  the  sugnesited  teaching  strate- 
gies and  the  extensions  of  the  i  ns-trmctioflal  suggestions -appear  soun4,  ~  ;v 

Question  G:    Are  the  proposed  and  anticipated  outcomes  O'f  the  instructional 
materials  desirable? 

Jhe  following  impacts  of  use  of  the  instructional  materials  %re  ascribed 
to  possible  consumers:^ 

Non-traditional  educator  groups  are  provided  with  an  excellent  opportunity 
for  their  lay  teachers  Cthose  having  little  formal  biological  training)  to  . 
grasp  scientific  principles  and  to  convey  these  principles  to  interested  ' 
members  af  the  public  in  a  variety  of  diverse  settings.    Students  are  pro- 
vided an  opportunity  to  develop  exploratory  activities  leading  to  environ- 
mental understanding.    Teachers  are  provided  instructional  packages  that 
will  assist  the  studert  in  his  educational  adventures  related  to  environ- 
mental topics.    Depending  on  content,  duration  and  impact  of  preparatory 
workshops,  teachers  have  the  opportunity  to  develop  skills  and  provide 
improved  instruction.    School  districts  are  provided  opportunities  to 
improve  the  effectiveness  of  their  outdoor  educational  efforts. 


If  effective  disseriination  can  be  realized,  the  greatest  impact  may  be 
made  in  the    nonacadenic,    nontraditional- education  enterprises.  Envi- 
ronmental awareness  can  be  greatly  enhanced  by  the  OBIS  -materials  on  y 
if  sufficient  efforts  toward  dissemination  are  achieved.  Realization 
of  the  o\Ferall  interaction  of  biol6aical  systems  seems  to  be  a  prime 
focus. 

Unintend5d  effects  are  difficult  to  predict.    However;  responsible  de- 
cision m,iking  related  to  the  environment  should  be  a  Positive  outcome. 
Interest  in  and  possible  pursuit  of  further  study  by  students  may 
result  a«  another  outcome.    The  program  cannot  be  used  without  active 
involvement  with  the  out-of-doors.    If  youth  leaders  are  adequately 
prepared,  they  can  react  with  alternative  environmental  situations,  and 
another  goal  will  be  realized.  ; 

Absolutely  no  biases  or  stereotyping  are  evident.    Honest  assessment  of 
the  outdoor  activities  will  serve  to  illustrate  the  interrelatedness. and 
interweav  ng  of  the  environment.    Indeed  the  recommended  appreach  to  the 
Ictivitte<  may  help  resolve  biases  and  stereotyping.    Obyious  y  such 
activities  and  approaches  can  become  controversial.    Some  niembers  of  the 
Danel  believe  that  the  developers  and  the  Foundation  (NSF)  should  be  aware  or 
the  potential  for  controversy.    Members  of  the  panel ,  however .  applaud 
thi  aJproa:h  and  agree  with  the  necessity  for  considehng  values  and 
other  topirs  about  which  all  people  do  not  agree. 

Learning  of  biological  principles  as  they  relate  Vn"L'.Hi?iSfexieH- 
is  an  important  process  feature  of  the  materials.    An  additional  experi 
once  would  .e  the  development  of  a  firsthand  knowledge  of  mahs  effect 
on  the  bioKgy  of  the  environment.    Attention  should  be  called  to  the 
innovative  application  of  ecological  principles  to  man-made  and  archi-  ^ 
tectural  environments.    The  use  of  these  common  phenomena  in  the 
instructional  strategy  is  still  another  outstanding  feature. 

Question  7:    Oo  these  instructional  materials  present  implementation 
problems  for  the  schools? 

Thm.fih  these  materials  are  designed  primarily  for  community  groups,  they 
Ian  become  a  stcn^  t  ant  part  of  the'  science  education  programs  of  many 
scSooU     C  a     SJm  teachers  can  avail  themselves  of  these  niaterials  as 

>   opportunities  to  relate^ their  science  programs  to  the  environment  of  the  . 

'     ocal  community. 

Schools,  adninistrators  and  teachers  need  to  be  made  ^^I'^l^^f^J^j; ^ 
enTof  these  materials.    Funds  and  special  programs  will  be  required 
for  supporting  implementation  activities. 

The  costs  for  the  program  are  minimal.    They  can  be  handled  within  an 
alreacv  existing  structure  for  school  budgeting. 

The'O  3--m  to  be  no  barriers  to  implementation;  on  the  contrary,  the 
orog^am'is  diversified  enough  to  make  it  adaptable  to  school  situations. 
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Some  special  considerations  concerning  the  use  of  OBIS  in  schools  include: 

1)    there  should  be  coordination  between  school  and  community 
groups  if  the  program  is  being  used  by  both; 

\  ^)    there  is  a  need  for  outdoor  activities  for  all  parts  of 

\        the  nation  and  for  all  seasons;  9 

\  3)    in  states  where  textbook  adoptions  must  be  approved,  some 
1       attention  wilT  be  necessary  for  using  OBIS  materials, «s 
structure  for  a  course  where  no  text  as  ^^such  exists.' 

Question  8:    Are  t^e  costs  for  implementing  these  instructional  materials 
reasonable?  ^  ^  7 

The  project  staff  has  estimated  the  cost  at  a  maximum  of  45<t  per  youngster 
per  meeting.    This  amount  ^ay  be  higher  than  some  youth  groups  can  afford. 
However,  a  number  of  activities  which  involve  little  or  no  cost  can  be 
implemented  for  groups  with  very  tinited  budgets.    The  same  comments  apply 
to  replacement  materials.. 

In  larger  groups,  such  as  campirn.  situations,  opti^on  for  higher  cost 
activities  may  be  important  because  of  the  possibility  of  amortizing  the 
program  costs  over  a  larger,  number  of  students  for  a  longer  span  of  time. 

The  p.tential  users  could  purchase  some  similar  materials  though  frequently 
in  book  form.    Tlie  costs  of  such  materials  are  similar  to  the  OBIS  written 
materials  although  not 'in  the  same  immediately,  usabl e  form  for  youth.  Many 
of  these  alternate  materials  do  not  allow  for  excursion  and  extension 
activities.    The  laboratory  materials  needed  fpr  some  units  may  make  OBIS 
slightly  more  expensive  than  other  available  materials  if  a  preponderance 
of  the  more  individual  and  expensive  materials  were  selected.    If  club 
volunteer  leaders  must  purchase  materials  with  personal  funds,  they  might 
be  discouraged  from  using  the  materials.. 

Some  volunteer  leaders  may  encounter  difficulties  with  the  metric  system. 
This  problem  could  easily  be  solved  by  providing  a  short  unit  for  volun- 
teers on  the  metric  system.    As  use  of  materials  continues  and  as  experience 
with  community  groups  accrues,  additional  directions,  suggestions  and  assist- 
ance may  be  necessary  for  instructional  leaders.    A  general  bibliographic 
list  would  also  be  helpful  to  lay  leaders  by  providing  additional  information 
about  the  learning  activities.    An  activity  leader's  handbook  v/ould  assist 
in  the  adoption  of  the  effort  by  leaders  with  a  limited  science  background. 

Question  9:    Is  the  mana(jemei(t/oi^£yiization  plan  adequate  for  producing 
these  instructioh^t-tnaterial  s?     "  ^ 

There  are  provisions  in  the  management  plan  for  interaction  with  various 
interested  parties.   4he  involvenient  of  scientists,  teachers,  curriculum 
innovators,  community  leaders,  and  students  in  the  preparation  of  materials 
is  applauded. 
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Field  test  teams  were  charged  with  internal  nionitorinf].    Advisory  groups, 
frequent  staff  evaluations,  and  results  of  pilot  use  were  adequate.  There 
has  been  external  evaluation,  especially  by  would-be  users. 

The  project  has  been  neither  administratively  top  heavy  nor  deficient.  • 
Project  documents  desc-ibing  the  program  have  been  adequate  tor  the  Founda 
tion  and  the  public.    As  indicated  previously,  the  developers  may  nee^  to 
consider  more  awareness  information  and  give  more  time  to  implementation 
efforts.    Further  preparation  for  the  teacher- leaders  may  be  needed  since 
inost  volunteer  leaders  are  not  trained  in  outdoor  biology  study.  The 
panel  concludes  that  the  management/organizational  plan  is  both  adequate 
and  effective. 


\)   AdditioliaTcoiiient  by  Sister  Shirley  Corbliss:    "I  believe  it  should  read 
In  states  where 'textbook  adoptions  must  be  approved^,  some  adaptation  wi  1 1 
be  necessary  so  that  OBIS  materials  can  be  used  as  the  structure  for  a 
course,  since  no  text  as  such  exists." 
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D.  11.  d:    OBIS  (Panel        individual  Panelists'  Responses  to  10th  Review 

Question 

Question  10:   What  are  your  general  'impressions  of  the  curriculum? 
Panelist:    Dr.  Daniel  F.  Burton 

Most  educational  agiencies,  local  or  state,  have  begun  to  question  profes- 
sional personnel  about  cost  and  effectiveness  of  programs.  Shrinking; 
enrollments,  the  sTowing  of  national  economic  growth,  resistance  to  taxes 
combine  to  give  ConWesSi- legislatures,  and  school  boards  the  choice  of 
cutting  personnel,  building,  teaching  materials,  or  some  oombination  of 
these.    To  make  choices  of  programs  to  cujt  or  new  program^  to  initiate, 
appropriation  committees  and  boards  need  to  know  which  programs  or  projects 
can  be  proved  to  have  a  positive  V^liie  for  students.    The  most  effective 
way  to  obtain  data  on  a\  program's  valu?  is  to  determine  how  students'  skill 
level  and/or  attitude  and/or  behavior  have  changed  as  a  result  of  partici- 
pation in'  a  prpgrau.    NSF  terminates  its  roie  just  prior  to  dissemination 
which  inhibits  collection  of  such  data.    lirecommend  NSF  budget  for  follow- 
up  of -disseminated  projects  to  document  succestjs  (and  to  discover  causes 
of  failures,  if  any).  . 

Panelist:    Mr.  Wayne  E.  Carlson 

If  people  are  to  make  intelligent  decisions  on  management  of  their  environ- 
ment they  must  first  understand  that  environment  and  how  they  as  human 
beings  fit  into  that  ecosystem.    The  design  of  instructional  strategies 
for  youth  in.  outdoor  biology  that  can  be  applied  in  diverse  environments 
is  a  laudable  goal  and  one  that  is  essential  if  people  are  to  understand 
the  effects  of  future  decisions  they  must  make  regarding  environment. 

This  is  apparently  the  first  time  that  NSF  has  funded  a  project  which  is 
designed  for  informal  educational  groups  like  Scouts,  4-H,  YMCA,  YWCA, 
,  Campfire,  etc.    This  step  is  exciting  because  it  reflects  an  acceptance  of 
the  important  educational  function  that  youth  organization^  outside  the 
schools  can  and  do  perform.    The  public  financing  of  such  efforts  is  not 
inconsistent  with  4-H  since  public  funding  is  its  normal  mode  of  financing 
but  may  be  a  problem  for  other  youth  organisations  who  depend  entirely  on 
the  private  sector  for  its  support.    In  the  case  of  other  youth  organiza-  r 
tions  which  largely  depend  on  private  funding,  such  efforts  serve  as  a  new^ 
source  of  resources'.  ' 

Regarding  the 'curriculum  itself,  I  am  very  excited  about  the  format  and 
there  are  several  features  that  are  particularly  attractive: 

/ 

a.  The  flexibility  allowed  by  the  free  choice  of  activities. 

b.  The  use  of  and  emphasis  on  the  study  of  man-made  environ- 
ments. 

c.  The  complete  and  concise  instructions  for  use  of  the 
teacher  or  leader.  O  i  r 
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d.    The  attractiveness  o 


the  matervals. 


e.  The  relatively  low  cd^st.  ( 

f.  The  ease  of  program  liTiplementati  m  antj  traTtving  fef  ^ 
leaders  or  teachers.  ^ 

g.  The  recognition  that  icoloqica.l  education  can  be  learned 
in  a  "Jike-life"  outdobr  situation. 

h.  The  existence  of  a  veri  exciting  program  package  for 
(especially)  camping  situations. 

1.    The  opportunity  to  develop  leadership  skills  by  having 
teens  lead  lO-year-olds  in  thn3  experience. 

Some  of  the  concerns  I  might  raise  are: 

1  Extent  and  cost  of  lab  materiols.    Volunteers  may  object  to 
the  inconvenience  and  cost  of  providing  for  or  paying  for 
lab  material*;.    Volunteers  may  view  this  as  an  i.iipos^tion 
and- a  waste  of  time  especially  if  they  do  not  do  somq  pre- 

"   Dlanning  for  lessons.    Support  organizations  may  have 
difficulty  in  maintaining  supplies  for  volunteers  too,  it 
that  choice  is  made. 

2  vnlunteers  will  initially  ob.iect  to  the  metric  system. 
Many  are  and  will  be  of  an  age  where  they  may  feel  they 
are  too  old  to  learn  a  new  system  so  there  must  be  a  con- 
version systeit  to  make  the  transition  more  bearable.  If 

.any  other  units  are  produced, 'can  both  be  included? 

3  Mnrp  fnlin-;  need  to  be  developed.    This  is  especially 
true  for  outdoor  winter  activities  in  northern  areas,  tan 
volunteers  and  leaders  be  encouraged  to  suggest  exercises 
which  they  have  used  successfully?    Soifie  exercises  ar/  t 
as  readily  usable,  i.e.,  ocean  activities  inland. 

4  This  program  is  limited  fo-  thp  ynuth  who  wants  to  study 

'    ^Tn-MrW^thout  leader  help_.    He  or  shi^ nay  not  have  - 
access  to  individual  packets  tor  free  choice  study  because 
:     each  person  would  normally  not  be  able  to  afford  an  e^itire 
package." 

5.    The  a<;sumption  that  ev^-ything  ^^^^411-^^^^-^?^^  . 

.  HBFeWeTToqTclITTiTiTerst^^ 

TeadeFaTsTstance.    Volunteers  vary  a  great  deal  in  back- 
^^WTFaTTHT^Tand  some  may  not  be  confortable  in  design- 
ing and  carrying  out  a  logical  sequence.- 

6     F^ossible  overlap  of  use  o f  _thesejiiateri ajs,^^ 
*    iWaTldOTanTThil^outh  organization.    This      not  a 
re^l^IiTpT^bTiirBecause  each  experience  will  be  flavored 
by  the  site  chosen,  i.e.,  different  animals,  insects, 
birds,  critters,  etc. 
>  .  236 


In  general,  this  program  is  very  well  designed.    National  youth  organiza- 
tions should  be  contacted  and  introduced  to  the  materials.    Many  are  lookinq 
for  new, program  materials  in  this  subject  area.-  All  could  wor4<-i;oqether 
locally  in  offering  training  for  their  volunteers  and  in  sharing  resources. 

Panelist:    Sister  Shirley  Corbliss 

This  program  helps  meet  the  great  need  for  instructional  strategies  for 
outdoor  environment*!  learning  activities  that  can  be  used  by  groups  with 
diverse  backgrounds.    The  program  is  CGpocialVy  important  because  it  applies 
these  strategies'  to  the  man-made  environments.    While  I  am  very  enthusiastic 
about  the  program  and  endorse  it,  I  would  like  to  recommend  that  more  activ- 
ities be  developed  to  deal  with  the  urban  environment,  since  this  is  our 
most  extens,ive  man-made  area. 

Panelist:    Dr.  Richard  A.  Dodge 

4  / 

OBIS  represents  an  i^nnovative  and  creative  venture  involving  non-traditional 
educational  '  -sumers  in  a  non-traditional  educational  environment.  I 
strongly  f        lat  tfie  program  will  make  a  major  impact  in  providing  lay 
teachers  a., o    ,jdents  with  relevant  experiences  in  their  environment.  The 
use  of  "inanmade  environments"  as  study  subjects  is  particularly  attractive. 
Scientific  content  and  activities  are  proper  and  well  implemented  consider-^ 
ing  the  .indicated  user  population.    While  the  scientific  content  tends  to  be 
.  superficial,  this  is  expected  and  desirable  considering  the  intended  use. 
I  strongly  believe  the  target  population  is  bfoad,  extensive,' and  most 
appropriate,    ^^hi^e  commercial  publication  opportunities  may  be  limited 
because  of  the  low  potential  profit,  I  believe  support  of  this  material 
will  be  funds  well  spent  to  greatly  increase  public  understanding  of  envi- 
ronmental issues, -  problems  and  investigative  techniques. 

The  instructional  itefiis  presented  in  evidence  show  careful  concern  for 
public  education,  need^for  social  awareness,  and  creative  development  of 
materials.    .The  awareness  of  current  and  developing  educational  pedagogies 
IS  apparent.    The  modular  approach  to  activity  development  provides  superb 
opportunities  for  widespread  application  und«r  virtually  all  teaching  situ-  1 
ations.    Thus,  exportabi 1 ity  and  specific  local  needs  can  be  satisfied  by 
the  OBIS  program.    Because  of  the  open  ended  nature  of  the  OBIS  educational 
.    strategy,  new  and  emerging  instructional  needs,  -topics,  and  evidence  can  be 
\    incorporated  later  at  a  very  modest  cost.    Indeed,  the  approach  c&n  provide 
a  stimulus  and  incentive  to  produce  local  programs  using  the  OBIS  plan  as  a 
model;  thus  the  effectiveness  could  be  magnified  by  many  factors. 

Whe  approach  to  public  education  (of  students  and  lay  youth  leaders)  is' 
barticul'irly  strong  and  use^'ul.    I  see  no  difficulties  concernir\§  the 
^qcial,  religious,  ethical,  racial  or  scientific  cpnflicts  recognized  in 
i^e  materials  reviewed.    This  Could  occur,  however ,Xf  "packages"  were  to 
bis  developed  in  topics  dealing  with  the  above.    I  suggest  a  very  liber^n 
\x^9.  of  broad-based  advisory  comnittees  in  the  fornulation  of  future  package 
topics. 
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Panelist:    Dr.  Roger  W.  Hanson 

This  program  is  well  conceived,  sound  in  its  approach,  versatile  in  its 
applications,  and  superbly  managed. 

I  tan  offer  nothing  more  than  what  has  been  stated  by  the  managerial  staff 
Jnd  affirmed  by  the  panel.  I  wish  that  I  could  offer  suggestions  for  dis- 
semination  of  materials  but  unfortunately  I.have  none. 

Panelist:    Dr.  Fred  D.  Johnson 

The  OBIS  curriculum  is  an  impressive  project  that  has  feen  "ell  designed 
and  appears  to  meet  the  needs  of  a  segment  of  our  population  that  may  learn 
about  the  environment  only  through  this  medium.    Most  efforts  that  am 
aware  of  are  designed  to  meet  the  needs  of  students  presently  enrolled  in 
school.    I  feel  that  this  project  would  be  a  valuable  asset  to  our  nation 
if  it  were  continued  and  revised  in  order  to  adequately  educate  the  total 
population  about  the  environment. 

Another  strong  point  about  this  curriculum  project  is  that  concepts  are 
tauqhfinpJSper  perspective.    The  interdisciplinary  nature  of  the  environ- 
ment  s  em  has'ieSin'these  instructional  materials     More  inter  isciplinary 
instruction  is  absolutely  necessary  if  we  are  to  educate  ^PoP^l^Jion  that 
can  cope  with  the  many  technological  and  ecological  gains  that  have  be^^^ 
made  and  problems  which  confront  us  as  a  result  of  these  technological  gains. 

I  feel  that  continued  revision  will  be  necessary  based  J"  Je^J'^J^'l 
the  groups  who  are  presently  using  these  materials.    Yet  the  materials  are 
designed  to  be  applicable  in  any  setting;  I  would  suggest  that  there  may 
be  p^blems  that  are  unique  to  an  area  that  should  be  taken  into  account 
as  the  revisions  take  place  for  various  regions  of  the  country. 

In  my  opinion,  the  weakest  aspect  of  the  total  project  is  the  dissemina- 
tion plan     Despite  the  sincere  efforts  of  the  project  staff,  based  on  the 
ev°3ence  that  we  have,  I  would  conjecture  that.a  large  segmen   of  the  po  u- 
lation  has  not  been  exposed  to  nor.  are  they  using  these  materials,    it  is 
imperative  that  all  segments  of  our  population  be  exposed  to  and  encouraged 
to  gain  more  knowledge  about  the  environment. 

Panelist:    Mr,  Andrew  H.  Miller 

The  OBIS  program  is  as  American  as  apple  pie.    It  is  a  new  approach  to 
outdoor  education  that  previously  was  conducted  by  the  4-H,  Boy  Scout  and 
Girl-Scout  programs.    A  definite  h^ed  exists  for  more  materials  such  as 
the  08IS  package  for  the  environmental  education  of  American  youth.  The 
only  thing  noticeably  missing  in  the  program  is  an  input  line  to  the 
designers     An  open  line  needs  to  be  established  for  the  uses  of  OBIS  to 
suggest  new  programs  to  the  creator.    Ov^all,  OBIS  possesses  tremendous 
potent  aHnd    if  circulated  by  concerned  volunteers   would  Provide  a  low 
cost,  enjoyable  and  ultimately,  effective  environmental  education  effort 
for  American  youth. 
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•'••nelist:    Dr.  Gerald- A.  Myers 


OBIS  presents  to  the  oul-of-school  10-15  year  old  public  an  ekcellent  set 
of  materials  for  use  in  organizations  whose  leaders-  are  not  professional 
teachers  but  play  a  role  as  facilitator  in  environmental  education. 

I  suggest  that  Lawrence  Hall  of  Science  publish  and  distribute  the  educa- 
tional materials  since  expensive  publication  will  lose  the  market  potential 

More  materials  are  needed  for  winter  environment  studies. 

I  feel  this  project  waa  well  conceived,  meets  a  unique  populace  (middle 
school)  compared  to  other  grants  by  NSF,  was  efficient  in  development  and 
had  expertise  at  all  levels  of  the  program  development. 

Panelist:     Dr.  James  M.  Stevenson 

Generally  I  am  impressed  with  the  nature  and  design  of  this  product.  The 
presented  curriculum  seemed  adequate  to  accomplish  the  intended  goals  and 
in  some  instances  promised  to  generate  a  new  clarity  to  the  understanding 
af  natural  and  manmade  environments  and  their  interactions. 

The  values  of  the  OBIS  project  cannot  be  quantified  easily.    Providing  the 
■opportunity  for  students  to  learn  in  an  experimental  manner  alofle  repre- 
sents recognition  of  fairly  recent  educational  progress.    The  instructional 
materials  h^ve  the  added  advantage  of  bSing  useful  to  teachers  and  non- 
formal  institutions  alike.  / 

In  the  dissemination  of  the  material  my  suggestion  would  be  that  a  coordi- 
nated effort  be  made  to  assure  groups  (i.e.,  Scouts,  camping  grounds,  etc.) 
working  together,  sharing  teaching  resources  to  add  yet  another  dimension 
to  the  project--mutual  cooperation  of  various  community  groups. 

Panelist:    Mr.  J.  Howard  Straiton 

In  my  judgment  the  OBIS  panel  5  review  committee  says  it  all;  to  add  more 
would  be  an  exercise  in  redundancy. 

Panelist:    Dr.  Robert  E.  Yager 

The  OBIS  project  represents  an  exciting  set  of  curricular  materials  for  a 
wide  variety  of  uses.    The  non-structured  format,  the  possible  use  in  a 
varieti>  of  settings,  the  cost  effective  character  of  the  activities,  the 
open-ended  feature  of  the  cards,  the  emphasis  lipon  vital  environmental 
issues. are  all  features  which  are  commendable  and  to  be  applauded. 

The  OBIS  project  is  "right-on"  with  respect  to  curricular  needs  for  1976 
and  beyond.    It  would  be  difficult,  if  not  impossible,  for  private  pub- 
lishers or  educational  groups  to  produce  such  instructional  strategies 
without  Foundation  support.    Exciting,  needed,  attractive,  usable,  sound, 
fun,  financially-feasible  are  all  correct  descriptors  for  OBIS  materials. 
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Panel ist; 


Dr. 


Dean  A.  Zol  Inian 


The  OBIS  project  is  developing  materials  to  aid  a  very  important  component 
I'f  oSr  edScattonal  system--or'ganized.  informal  ^ducatio^.     he  ma  eaa  s 
produced  so  far  seem  easy  to  use,  adaptable  to  many  localities  and  inex- 
Sertsive.    I  suspeet  that  the  folios  will  be  very  widely  used     I  hope  that 
tS2  pro  ec    staff  will  develop  as  many  packets  as:they  can  and  include 
'expeHments  which  can  be  done  on  cold  winter  days  and,  if  possible,  rainy 
days: 
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D.  11.  e: 


06IS  (Panel  6):    Panel  Responses  to  9  Review  Questions 


^'        there  a  genuine  need  for  these  Instructional  materials? 

LopH.ni^in  Ih"       "-f-'  assessment  guidelines  have  been  expanded. 

^   ?  the  composition  of  advisory  panels,  insuring,  a  cross 
section  of  students,  lay  citizens,  and- representatives  of  broad  political 

i?fh'Jir't!hc^^'^'  assessment  conducted  by  the  OBIb  developers  conturs 
with  the  subsequent  position  reaction  of  the  many  national  community 
groups  tpward  the  materials.    Since  1973  OBIS  has  made  a  sysSa?ic  ' 
survey  and  interact  with  the  variety  of  community  groups -on 
-  the  loca.,  regional  and  national  level.   \   un 

The  reasons  for  thh  were  three-fold.    First,  to  find  out  the  extent  of 
Ss^y JhT'.'J      .%P^°9ram  like  OBIS.    Second,  to  get  to  kno'^'^and 
rnM?J  S  H  c-        "''^  Of  community  groups,  so  that. the  OBIS  materials 
folLrl  J"^9"^^         effectively.    Third,  to  tr/out  and  obtain 
feedback  by  means  of  conferences,  leadership  workshops,  and  training 
sessions  on  the;  content , and  design  of  OBIS  materials.  • 

l!lpMr!r?^^I?"  "i^M^MIvey  and  Community  Group  Conference  on 

eve      DuHnc  IQ??  nRT?h'^""^"3-°:]        1°cal,  regiona l^nd  national 
level     During  1975  OBIS  has  earned  out  a  workshop  or  other  information 
and    raining  program  for  leadership  staff  of  the  following  groups:  Boy 
Scouts  of  America,  National;  Girl  Scouts  of  the  U.S.A.,  National,  ■ 

Ipn?;i  ?pntl^l  ^M^M^'Tr^'V^'"^^"'  '"^  Departments;  School  Enviroh- 
Hnn    r^mn  c    '  ^^^^^h  Welfare  Board;  American  Camping  Associa- 

tion, Camp  Fire  Girls;  Salvation  Army;  National  Park  Service;  4-H, 
National,  State,  and  Local ;,  Junior  League  of  Oakland. 

1-C     Groups  currently  using  OBIS  materials  represent  a  potential  user 
population  in  ttie  neighborhood  of  ten  to  fifteen  million  young  people.  ' 

^''^  programs  in  existence  which  share  the  stated  aims  of 

proa;ams  in'nM?ln^"M'l^'"^        cormiunity  groups  desire  for  stimulating 
programs  in  outdoor  biology. 

l-E     The-need  for  OBIS  materials  might  be  increased  by  expanding  them 

intpJ.'  Hnn^^?^2^-'r'^-°".°^  1°'''^  phenomena  of  individuals  and  groups 
nteracting  with  biological  and  social  environments,  hence  interrelating 
the  natural  and  social  sciences.  ^ 

Question  2.-  jsjjTerg_a_market  tor  these  instructional  materia^U? 

Inl  Eh"!l  Jt'^di^d  OBIS  project  director's  statement  "Is  there  a  market 
lZ,n/l  Materials?"  a'-H  concluded  that  the  statement 

should  be  incorporated  into  the  pa--  ]  .eport. 
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"Tha  ORIS  market     The  primary  market  for  OBIS  materials  is  cdnnunity 
groSps     d  -i?!?in  aspects  of  the  school  program  such  ^^schoo  camps, 
after%choo1  clubs,  and  summer  school  programs.    During  the  past  few 
Jears  a  la?ge  nu8ib;r  of  'environmental  education   materials  have  become 
available     Manrof  the  groups  working  closely  with,  and  already  ex- 
?  nliveiy'using'oBIS,  haSe 'produced  materials  of  f^eir  own  bu  have 
found  them  lacking  for  one  or  more  reasons.    The  format,  approacn, 
a  JcoSent  of  OBIS  materials  makes  1:hem  highly  marketable  to  community 
gJoups  because  they  include  the  following  important  characteristics. 

1     A  basic  concern  with  promoting  an  understanding  of  ecological  relation- 
ships in  the  man-managed  or  disturbed  environment.  < 

2.  A  community  group  orientation  which  places  OBIS  in  the  realm  of 
free-choice  recreation  activities. 

3.  Motivating  entrance  activities  which  arfe  both  fun  and  challenging  to 
youngsters  and  leaders.  >  ^ 

4.  A  discovery  method  approach  to  learning  using  hands-on,  open-ended 
investigations. 

c;     TriPXDPnsive  materials  are  provided  for  use  in  investigating  the 

outdior  environment  ?n  a  forma?  that  does  not  threaten  the  untrained      ,  . 

leader. 

6  Materials  can  be  used  in  diverse  environments  thrqughout  the  nation 
and  can  be  integrated  into  already  existing  programs. 

7  The  materials  are  highly  flexible  and  therefore  can  be  fitted  into 
existing  programs  or  form  the  base  of  a  new  program. 

R     The  materials  are  non- threatening  to  leaders  who  have  little  w 
background  t^  sdence  or  education.    Thus  they  feel  they  also  can  handle 
the  program. 

9.    The  materials  are  attractive  ahd  well  organized,  and  therefore  appeal 
to  the  user  groups. 

OBIS  materials  is  high  and  is  growing. 

••nRTc;  nissemination  Plans.    The  groups  for  whom  OBIS  i$  intended  are  highly 

ments-  for  participants.  Neither  of  these  approaches  leads  to  a  long 
S  intenectua^  Ir  operational  commitment  to  a  program  as  evidenced 
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by  the  lack  of  growth  of  in-house  environmental  programs  in  many  organiza- 
tions nbw  extensively  implementing  OBIS.    The  OBIS  approach  is  to  inform 
and  convince  national  leadership  of  the  value  of  OBIS  and  then  to  develop  •• 
a  plan  for  the  trial,  use,  and  internalization  of  the  materials  into 
the  ongoing  operations  of  the  group.    Depending  on  the  organization 
and  Its  nature,  this  can  take  a  number  of  different  approaches.  For 
example,  with  the  Girl  Scouts  it  was  deemed  most  advantageous  to  proceed 
?cn  nnn         I^^^^  ^^'^^  ^raricisco  Bay  Girl  Scout  Council  (about 

ibO.OOO  girls)  as  an  exemplar  %6  the  national  organization.  Leadership 
training  and  feedback  sessions  haVe  been  held, ,use  has  been  monitored,  ^ 
and,  as  concrete  evidence  of  internalization,  a  special  leader's  patch 
signifying  competence  in  OBIS  has  been  designed  and  is  currently  avail- 
able from  the  council.    These  developments'  have  been  observed  and 
discussed  with  the  national  organization  and  plans  are  currently  under- 
.way  for  expanding  the  use  of  OBIS  in  Girl  Scouts  on  a  national  level. 

"With  the  American  Camping  Association  (the  professional  National 
Association  of  Public  and  Private  Camps)  on  the  other  hand,  the  emphasis 
has  been  on  working  with  the  national  group  and  their  affiliated 
regional  ecological  trainers.    Supported  cooperatively  by  an  NSF 
implementation  grant  to  ACA,  OBiS  has  participated  in  the  training  f 
of  these  leaders  in  the  approaches  of  the  project  and  they  in  turn 
have  provided  leadership  training  in  OBIS  to  counselors  and  other 
camp  staff  as  a  regular  part  of  their  ongoing  service  to  ACA.  Interest 
in  the. materials  and  their  use  has  ,l>een  so  .successful  that  currently 
discussiorsare  going  on  relative  to  designing  and  making  available 
a  special  ACA  version  of  the  OBIS  materials  which  would  then  become 
a  part  of  the  organization's  program  recommendations. to  its  members. 
As  can  be  seen  from  even  these  two  examples,  dissemination  of  OBIS 
IS  a  complex-  but  rewarding  task  which  will  require  some  external 
support  but  can  depend  extensively  on  the  ongoing  operations  and  staff 
of  the  user  groups.    Essential  to  this  effort,  however,  is  the  main- 
tenance of  a  high  degree  of  flexibility  in  the  format  and  availability 
of  OBIS  materials. 

"Market  Response  to  OBIS  Trial  Materials.    It  is  important  to  note  that 
OBIS  IS  not  only  entering  a  market,  but  to  some  extent  is  creating  one. 
That  is,  community  groups  and  others  involved  in  informal  education  are 
not  used  to  having  materials  prepared  for  them  by  outside  agencies 
(especially  funded  research  and  development  groups)  and,  therefore, 
the  marketing  of  OBIS  materials,  is  as  innovative  an  approach  as  the 
deyelopment  of  the  materials  themselves.    Previously,  the  typical  ' 
marketer  of  educational  materials  has  been  the  publisher  and  these 
individuals  are  not  used  to  (nor  should  they  be) '.calling  on  the  local 
scout  troop,  recreation  center,  or  summer  camp. 

"A  good  indication  of  the  market  interest  in  OBIS  materials  is  given 
by  the  history  to  date  of  the  production  and  distribution  of  OBIS 
Trial  Edition  Set  I.    The  first  production  of  these  24  folios  was 
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romnlPted  in  June  1974.    Two  thousand  sets  of  folios  were  produced  and 
since  ^^ese  we^e  Con  idered  trial  versions,  no  effort  to  promote  their 
sl?e  was  made  beyond  announcin'g  them  in  the^newsletter  and  making 
samoles  available  to  OBIS  Field  Centers  and  at  workshops.     t  was 
fsSfted'that'this  production  run  of  2  000  would  meet  pu  lie  demand 
jnrt  nroiect  needs  for  I>s  to  2  years.    Six  months  later,  in  January, 
r975?heuppty  of  folios  had  been  exhausted.    Reprinting,  with  some 
revision  based  in  feedback  received,  took  place  in  February  1975. 

"tt  is  interesting  to  note  that  in  the  distribution  of  the  first,  5,100 
0   S  pa  k  t     abo'ut  4,750  were  sold  and  350  ^'•'.^^f.'jfo 

-sj:K?sj^:r:hi,f  oii^5^«Tntissradrrf  oJ^c^o^^u  ?tr  ?oip£ 

"There  is  significant  interest  in  OBIS  and  a  major  market  for  the  output 
of  the  Droject     Final  distribution  plans  for  the  materials  w  11  have 
to  evolve  out  of  the  current  experience  in  marketing  the  trial  versions. 

Question  3:    nn  fhP.P  instructional  materials  possess  a  clear  purpose 
and  rationale? 

ThP  "Leader's  Survival  Kit"  and  the  folios  examined  do  not  include 
iS?orLft?on  on'Surpose,  -tionale  or  instructional  stra  egy   or  t,^ 
OBIS  materials.    The  proposals  submitted  to  the  NSF    the  Project 
Director's  communication  to  the  review  pane  ,  ^"J  the  1974  trial  edition 
of  "Approaches  to  OBIS:    Outdoor  Biology  ^sed  in 

specify  the;,  goals  and  purpose  of  the  materials,  the  '^^^^^"f  ^.f.^J. 
,^  planning  the  OBIS  project,  and  guidelines  to  the  use  of  the  OBIS  folic 

The  primary. OBIS  resource  for  the  person  (leader)  who  plans  to  use 
nSlS  folios  is  the  "Leader's  Survival  Kit"  which  lists  the  folios 

use  of  these  modules  depends  primarily  upon  the  leader  s  ecologies 

Vs;eJtr^ 

iHSror!ndrdS!^;."'}irf^^^ 

sively  for  group  leaders,  not  for  children, 
out  of  a  variety  of  folios. 
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Question  4:    Is  the  content  of  these  materials  scientificany 

correct?  -  ^ 

The  OBIS  materials  appear  to  be  scientifically  accurate;  the  panel 
uncovered  no  factual  errors.    These  materials  certainly  address 
topics  which  arecurrent  within  the  scientific  community  and  are 
of  popular  interest. 

The  project  is  directed  toward  increasing  the  scientific'literacy 
of  the  population,  and  incorporates  mechanisms  to  reach  its  target., 
population  rather  precisely.    The  target  population  is- composed 
of  the  leaders  of  activities  in  non-school  community  groups  which 
are  already  interested  in  conducting  outdoor  activities. 

The  OBIS  experiences  deal  with  ecological  aspects  of  biology  and 
closely  related  disciplines,  taking  advantage  of  familiar  surround- 
ings which  may  not  yet  have  been  viewed  with  the  perspective  found 
in  the  OBIS  materials. 

Qtiestion  5:    Is  the  content  of  these  instructional  materials 
educational ly  "sound? 

5-A.    Although  the  OBIS  materials  were  not  developed  specifically 
for  curricular  program  use,  there  are  many  school-adaptable  components 
in  the  program.    Most  schools  are  interested  in  expanding  their  site 
and  moving  the  learning  experience  out  of  the  confines  of  the  tradi- 
tional classroom.    This  is  especially  true  in  elementary,  middle, 
and  junior  high  .schools.    The  OBIS  materials  present  an  effective 
means  of  enriching  a  science  program  through  ancillary  use.  More 
favorable  than  this  school  use,  however,  is  the  instructional  value 
of  the  folios  to  the  non-school  population  as  well  as  to  school- 
aged  children  in  their  extra-curricular  pursuits. 

Negative  responses  to  the  materials  could  originated  from  the  non- 
environmental  ly  concerned,  from  feminists  who  will  object  to  the 
use  of  "man-made  environment"  (although  if  they  \vere  wise,  they 
might  leave  this  to  fns  credit),  and  from  individuals  --  parents 
and/or  children  --who  dislike  direct  contact  with  the  earth  and 
some  of  its  inhabitants.    Some  panelists  found  the  materials  to  be 
simplistic  and  some  reviewers  may  also  note  this.    The  negative 
environmental  impact  of  OBIS's  enceuragement  of ' "foragi ng'^  in  the 
outdoors  by  large  numbers  of  young  people  must  ,^e  minimized  by 
repeatedly  printing  reminders  throughout  the  folios  that  the  area 
in  use  should  be  returned  to  its  original  state  at  the  completion 
of  the  d^y. 

5-B.    The  content/approach  of  the  OBIS  program  indicates  a  keen 
awareness  of  the  cognitive,  affective  and  psychomotor  abilities  for 
the  target  group.    Children  and  adults  with  special  handicaps  and 
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.learning  disabilities  can  still  learn  effectively,  since  one  of  the 
most  meaningful  ways  to  learn  involves  us'e  of  all  the  sensos  ir^a 
di'rect  hands-on  experience.    The  special  appeal  of  the  program, 
greatly  unique,  is  its  potential  to  be  used  by  group  leaders  wUh 
little  or  no  formal  education  in  either  science  or  pedagogy.  Interest, 
an  ability  to  read  and  stamina  would  seem  to  be  the  major-requi si tes 
for  a  successful  instructor.    The  advantages  of  leader  training, 
including  actual  experience  of  OBIS  sample  units,  should  be 
emphasized.  . 

5.C.    ChiKVet*  wlo  dislike  an  outdoor  experience  should  "ot  be/orced, 
but  rather  should  be  encouraged  into  participation  in  a/i  OBIS/unit. 
In  addition,  children  with  special  handicaps  that  involve  safety 
liability  should  not  have  to  participate  in  this  type  ^^iW^m-b£yo"° 
their  parents'  willingness  to  assume  responsibility  for  the  risks 
that  any  outdoor  experience  might  involve.    The  OBIS  concept  is 
particularly  effective  tor  those  children  anxious  to  learn  by  seeing, 
'by  touching,  by  doing  —  by  being  involved. 

b-O.,  The  Obis  materials  treat  values  only  implicitly,  but  one  would 
hope  youngsters  using  the  materials  would  explicitly  engage  in  value 
areas  such  as  working  together  successfully,  appreciating  envi«^ 
respecting  ethers,  enjoying  the  natural  environment  and  reenforcing 
the  exciting  results  of  informal  learning. 

5-  E     The  OBIS  materials  might  be  expanded  from  o&serving  only  natural 
■science  phenomena  to  observing  also  the  social  science  Phjonie'ia  of 

^rtdividudls  and  groups  interacting  with  the^  biological  and  social 
environments.   ^^m^.^^. 

Question  6:    Ar^  tne  proposed  and  anticipated  outcomes  of  thV  instruc-' 
tional  materials  desirable? 

6-  A.    Thfe  OBIS  materials  are  geared  toward  community  and  organiza- 
tional use  rather  than  toward  school  science  classes,    j^^^  objective 
is  to  offer  aid  to  these  consumers  who  are  engaged  in  planning,  tor 

■    example,  outdoor  activities  or  camping  projects. 

6-B     The  panel  believes  that  for  out-of-school  training  (4-H,  YMCA, 
SwCA,    ummer  campS,  etl.)  childrejjki  the  age  group  7-     could  bene- 
fit from  the  use  of  OBIS  materiallT   Note  the  reservation  on  the 
uiper  aSe    im  t  for  which  OBIS  materials  would  b.e  meaningful  as  expressed 
S?  two  of  the  panelists  in  the  reply  to  question  6-t,  however.)  The 
OBIS  materials  could  possibly  be  used  as  background  material  for 
group  leaders  for  an  pven  wider  range  of  ages,  as  well  in         direct  . 
use   n  classroom  situations.    Two  effects  that  might  be  anticipated 
from  the  use  of  these  materials  are:    (1)  providing  help  for  time- 
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*  pressed  volunteers  who  might  welcome  a  "package"  rather  than  having 
'  to  dig  for  materials;  (2)  providing  an  optional  biology-oriented 
program  for  camping  projects. 

6-C.    An  important  class  of  learning  situations  which  can  make 
profitable  use  of  the  OBIS  materials  are  those  involving  exceptional 
children  and  adults  because  of  the  wide  spectrum  oOites,  manual 
skills,  etc.,  whicii  can  be  employed  for  meaningful  participation 
in  the  activities. 

It  , seems  that  one  of  the  advertised  Uoes  to  whictf  the  materials 
woLJld  be  put  is  decidedly  off  the  rrtark  for  some  cases.    This  would 
be  in  appealing  to  non-exceptional  1^-15  year  olds  "in  outsi de.  school 
t>ituotions.    Twc  panelists  feel  that  there  is  little,  ctiance  that 
the  OBIS  materials  would' be  used  successfully  by  Scout,  4-H,  YMC^, 
inner  city  groups,  FFA,  etc.,  in  12-15  year  old  training  programs; 
thfs  arises  not  only  from  a  mismatcfi  of  most  of  the  j)rojects  to 
childrens'  interests  at  these  ages,  but  also  from  the  desire  on 
the  part  of  these  adolescents  to  avoid  classroom-like  learning 
during  their  free  time,  when  they  may  prefer  individual-type  skills 
(hiking,  swimming^i  canoeing,  baseball,  cooking,  etc  ).    Since  OBIS 
materials  are  designed  for  leaders  of  groups  in  out-of-school  study 
of  biology,  the  young  people  participating  in  the  groups  may  develop 
an  increased  interest  in  science.    A  second  unintended  effect  could 
be  the  use  of  these  niaterials  $rs  ancillary  aids  in  a  school  bioloqy 
class. 

6-D.    The  panel  believes  that  the  content  and  approach  of  these 
materials  is  fair  and  free  of  bias.    (See  the  comment,  in  the  reply 
to  Question  5-A,  however.) 

6-E.    For  the  younger  children,  especially,  in  all  settings,  the 
most  iniportant  process  feature  wo^ld  be  simply  stated  in  the  idea 
that  learning  is  fun. 

6-F.    It  would  be  of  great  value  to  know  the  opinions  and/or  field  ^ 
test  reactions  to  date  from  teachers  and  out-of-school  leaders  in/ 
making  these  judgments.  / 

Question  7:    Do  these  instructional  materials  present  implementation 
problems  for  the  schools? 

OBIS  materials  are  such  that  training  of  leaders  need  be  only 
minimal.    Lxtensij/£_wor]csJnops  for  permanent  supervisory  staff  of 
user  organizations  are  desirable.    However,  an  a^lvantage  of  GBIS'  ^ 
simplicity  is  the  ease  with  which  these  pennanent\5taff  can 
familiarize  short-term  volunteer  leaders  with  the  ri^terials  and 
their  use.    It  is  felt  that  use  by  individuals  alrea^  familiar 
with  outdoor  education  will  require  no  additional  preparation. 
Supportive  reference  material  should  be  suggested  within  each 
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folio  to  assist  those  leaders  unacquainted  with  outdoor  taxonomy 
and  ecological  principles. 

The  use  of  OBIS  is  not  likely  to  present  serious  conflict  with 
existing  organizational  structures.    However,  there-may  be  some 
formal  school  management  patterns  which  may  impede  the  usage  of 
the  outdoors  as  a  laboratory.    In  such  cases,  OBIS  materials  may 
become  leverage  for  overcoming  these  situations  and  furthering 
the  outdoors  as^one  of  our  most  valuable  educational  assets. 

OBIS  cost  factors  appear  to  be  realistic  and  niiniifial,  thereby  '. 
presenting  no  significant  barrier  to  the  program's  implementation^ 
The  only  elaborate  learning  resource  that  OBIS  demands  is  the 
outdoors.    Expendable  equipment  is  inexpensive  and  of  the  type 
available  in  homes  and  schools. 

Since  OBIS  materials  could  be  used  to  supplement  and  enrich  school 
science  programs,  they  already  represent  an  option.    Schools  which 
chose  to  u^e  the  material  would  not  be  establishing  additional 
classes,  merely  al ternati ve  acti vtti es .    With  non-school  groups 
'the  nature  of  the  affiliation  usually  indicates  shared  interests, 
so  the  group  should  be  interested  in  pursuing  the  same  activityL 
A  streng.th  of  the  program  is  that  values  are  not  inherent  in  thfe 
activities  themselves,  but  rather  that  the  individual  experience  of  the, 
activity  permits  value  clarification. 

In  organized  school  situations  the  only  barriers  to  implementation 
would  be  those  imposed  by  the  nature  of  Ithe  school  site  and  its 
relation  to  usable  and  varied  outdoor  resources.    Field  trips  coud 
provide  opportunities  for  effective  OBISf  use.    This  cost  could  well 
limit  some  school  districts'  use  of  the  materials  unless  funding 
Has  available.    Since  the  design  of  the  program,  however,  was  not 
intended  for  school  use,  its  value  is  in  the  enrichment  area.  School 
jdistrYcts  should  be  aware  of  their^budget  opportunities  or  restrictions 
regarding  enrichment. 

Question  8:    Are  the  cost  for  impl ementati nq  these  instructional, 
materials  reasonable? 

We  believe  that  Uje  cost  estimate  developed  by  the  OBIS  staff  are 
both  modest  and  reasonable.    We  wish  to  point  out,  nonetheless ,. that 
unless  some  of  the  potential  user  groups,  e.g.,  mner-city  scout 
troops,  find  a  b(jnefactor~^veji., the  modest  cOsljs  associated  with  use 
of  OBIS  will  prevent  their  oarttcipation.    Welalso  believe  that 
activities  already  being  pu\ued  by  certain  gi-oups  (Ment  Badges, 
4~H  projects,  etc.)  make  it  possible  for  somel  of  the  objectives  of 
the  OBIS  Program  to  be  reached  without  use  of  the  OBIS  materials. 

259 


Er|c  248 


Question  9:    is  the  "Management/organ i zati on  plan  adequate  for 
producing  these  instructional  materials? 

Continuing  interaction  between  the  OBIS  staff  and  the  target" popula- 
tion began  before  the  project  and  has  been  encouraged  by  project 
activities  such  as  presentations  at  meetings  of  conmunity,  educa- 
tional, and  scientific  .groups.    The  diverse  nature  of  these  groups 
provides  consifierable  variety  of  viewpoint. 

The  materials  themselves  shoW  evidence  that  referring  drafts  to 
knowledgeable  individuals  has,  been  successful  in  eliminating  errors. 

Th^re  is  no  massive  organization  involved,  and  the  success  evident 
in  the  materials  demonstrates  that -there  are  no  appreciable  problems 
in  operating  th?  project. 

We  have  nq  reason  to  question  management  and  organization  from  the 
proposal  ind  from  the  November  21  memorandum  from  the  project  di recto 
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n   n    f-    OBIS  (Panel  6):    Indi v^idual  Panelists'  Responses  to  10th 

D.  11.  v    uui:>  ir  Question:    What  are  your  general  impressions 

of  the'  curriculum? 

Panelist:    Dr.  Ted  F.  Andrews  -  .       .  • 

The  OBIS  folios  are  primarily  "teacher-leader  aids  "The  science  content 
n  the  folios  is  limited  in  scope.    Examination  of  f.oL.ios    Food  Chain 
Game"    "Water  Breathers",  and  "Invent  an  Animal  -  Adaptation"  did  not 
reveal  any  errors  in  science  information.  '  The  biological  and  ecological 

format  on  in  "What  is  OBIS?"  and  In  "Approaches  to  OBIS  -  Out  oor 
Biology  Instructional  Strategies"  is  accurate  and  writt?^  at  a  level 
that  is  comprehensible  by  leaders  of  outdoor  study  groups. 

(!:IIS  rodules  (groups  of  related  foltor)  suggested  in  "Approaches  to 
OB  ^?re'()  Introduction  to  the  Outdoors,  (2)  Sampling  (Data 
?S  Wiion)     3)  Lawn  or  Grassland.  (4)  Pond.  (5)  Forest.  (6). Vacant  . 
lol    (7   Stream  and  (8)  Environmental  Impact-    Additional  guidelines  . 
fo^teacher-leaders  would  enhance  the  potential  effectiveness  of  the  , 
folios  and  modules. 

The  OBIS  Tool  Box  contains  a  variety  of  equipment  a"J  techn:que  cards 
^h!t  can  be  used  by  "teacher-leaders"  and  Participants  in  the  activity. 
Ihe  cards  are  designed  so  that  copie.  can      made  and  distributed  to 
participants  .whenever  feasible.    In  "APP^of  ^^^^ '  care^of 
Called  "Some  practical  considerations"  deajs  w^tb  safety   care  of  . 
'•vina  things,  site  selection  and  a  variety  of  other  topics,    ""is  is 
a" helpful  section,  tut  needs  considerable  amplification  in  order  to 
improve  the  use  of  the  folios. 

Tha  OR!*;  materials  include  value-laden  statements  and  inferences  about 
"L^fn'f  th'environment.and  the  ^l^oj  ^^^1%  ?,^^rt^Se 
onvironment.    But  extreme  positions  are  "Ot  taken  and  value  statements 
:re  usuali;  supported  by  biological  and  ecological  background  information. 

Although  the  developers  of  OBIS  state  the  folios  and  modules  are  intended 
?i  qivf"     you^g  people  between  the  ages  of  ten  to  ^ijteen  years  the 
e^Dorienc;  of  obse?viSg  and  investigating  organisms  and  evetits  in  the 
o^? 'of  door?"    n  is  my  opinion  that  most  of  the  materials  can  be  used 
:fth°I;srany'age-rro7p  if  a  competent  and  effective  leader  manages  the 


activities. 


In  this  reviewer's  opinion. "Approaches  to  OBIS:    Outdoor  Biology 

;   ^?nnliTtr;.t7Qi"s"  shou^   be  greatly  expanded,  but  dedicated 
Instructional  Strategies    shouia  oe^  h       ^  education. 

fSThe^  'I'wo  e  oSr^felheTofea  dir'ectors  and  staff  to  develop^ 
aaivit  es  is  sS  dependent  upon  the  role  of  the  teacher-leader  that 
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that  both  "teacher-leaders"  and  group  paV-tia'pants  cou^ld  use.  Selected, 
Annotated  references  should  be  in  each  folio.   ^         ,  ^eieccea, 

[n  this  reviewer's  opinion,  the  OBIS  materials  have  the  potential  to  meet 
a  genuine  educational  need  in  outdoc^r  biology  externa^tS  formal  educa- 
SpSpinlln^  schools     In  addition,jthe  OBIS  staff  may  .want  to  consider 
development  of  some  folios  especially  useful  by  "teacher-leaders" 
working  with  groups  of  senior  citizens. 

Panelist:    Dean  El  wood  B.  Ehrle 

My  general  impressions  of  the  OBIS  Program  and  materials  is  moderately 
favorable.    I  believe  the  OBIS  materiajs  can  be  t'3j^d  and  will  be  useful 
in  certain  limited  situations.  -My  experience  as  a  Boy* Scout  Merit 

?non!cJc';^°^o'!?"?  "'l^  "^^  experience  with  ny  tSrce  sons,  however, 
suggests  that  8-11  is  the  proper  age  target  grouc/  for  OBIS  not  10- 
as  the  project  proposes.    I  have  seen  the  e.juivalent  of  the  "Great 
Steamboat  Race,  played  in  gutters  by  lO-year  olds.    Older  youngsters     '  " 
J  .-i-  L^"m"^^  ^  ^^^^  ^^^y  will  intuitively  percin've  as 

i  Mickey  Mouse  ^rokh.  The  "Invent  an  Animal"  game  is  as  old  as 
roan  s  imagination  and-^worthwhi le  in  and  of  itself.  It  is  b-«;t  played 
spontaneously  and  without  conscious  purpose.  It  is  possible' that  in 
attempting  to  make  a' learning  experience"  out  of  it  one  gets  neither 
learning  nor  enriched  experience.  It  is  possible  th^^t  at  the  hand  uf 
Rseudo-sophisticated  youngsters  one  gets  boredom  instead. 

i  am.  also  concerned  that  organized  activities  regularly  occurring  in 
8oy  Scouts,  Cub  Scoi/f,  4-H,  ffA  and  other  groups  may  din.ir.ish  the 
rieed  for  OBIS.    Thes?  activities  have  gone  ion  and  will  continue  to  go  - 
dn  with  or  without  OBIS.  ■     ^  ^  , 

it  does  not  appear jto  me  that  the  OBIS  program  reflects  n-arly  three- 
quarters  of  a  mill  ion  doTIars  and  a  three  year  effort.    Since  the 
program  is  so  far  Al.:ng,  however,  I  would  recommend  that  it  be  fuMv 
funded  to  completi(l)n. 

Panelist:    Mr.  William  E.  Galbraith  ' 

No  comments  submitted. 

Panelist:    Dr.  Rogei^M.  Herman 

^1V^^T^1^''P°^^  see  itrto'Vid-  in  the  development  of 

materials  for  education  which  could  not  otherwise  be  developed  within 
Jh^/D!?''^  economy.    It  is  the  opinior,  of  this  panelist 

that  ample  resources  f6r  the  type  of  development  represented  in  the  OBIS 
program  are  available  wUhin  service  groups  such  as  scouting  groups. 
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d  H   YMfA   YWCA   etc  ,  and  that  accordingly  projects  intended  to  fill 
^heJe  t5p;s  ofVe  s   h        henceforth  be  excluded  fro.  NSF  funding 
The  service  groups,  such  as  the  o:     mentioned  above,  have  ^aditionally 
reviled  Ind  updated  their  materials  (although  perhaps  not  ^  ways  with 
a  unifor^  degree  of  success)  on  a  reasonably  continuous  basis,  which 
again  speaks  to  the  lack  of  a  nee^  for  federal  funding. 

Mv  Dersonal  feeling  is  that  the  costs  of  OBIS  development  are  somewhat 
excessive!  in  view  of  the  fact  that  many  of  these  types  of  activity 
aJe  already  in  service  group  literature.    For  example,  my  experience 

%     b  Scoit  leader  indicates  similar  types  °J.P:;°f      .^^^^^^  » 
fn  thnsp  leaders  on  a  monthly  basis.     How  to  build  a  bird  feeder  ana 
Observe  the  bi^ds  which  come  to  feed  is  an  example  which  comes  to  mind  ) 
WMle  not  be?ng  an  OBIS  project  to  date,  this  typp  nf  activity,  nonethe- 
less, seems  typical  of.  OBIS  type  projects. 

Final W.  I  would  say  that  the  belief  that  the  OBIS  program  will  be  of 
interest  to   nonexceptioaal  children  (especially  boys)  in  the  12-5^ 
year-o  d   ge  group"n  out-of-school  activities  represents  an  appal  ng 
mfsjuSg'ent  of  human  nature  at  this  age.    Imagine  a  group  of  boy  at 
^no  lA  fwhPther  from  the  inner  city,  suburbs,  rural  setting,  small 
town   e  cT^e  ng  consent  to  search  for  imag-inary" animals  Represented 

bHoothpi^ks  Which  were  pre-placed  in  rtPi:"r3\     ,   J  " 

tion  of  animals  in  their  habitats!  (of  the  OBIS  StiicUers  actimy;. 
To  be  fair,  I  may  have  picked  on  the  most  blatant  example,  but  w 
Jf  'the  otS^r  activities  demonstrate  a  similar  ^^f^^c   of  intended 
usage  and  what  common  sense  dictates  would  be  the  actual  usage. 

Panelist:    Dr.  Milliard  Jason 

No  comments  submitted. 

Panelist:    Mrs.  Elaine  W.  Ledbetter 

T         fhn  fiRTc:  matprials  represent  an  innovative  approach  to  a  type  of 

make  the  coming  generation  of  adult/more  aware  of  the  natural  environ 
ment  and  the  necessity  to  protect  it. 

The  fact  that  the  preliminary  PTj^^^  of  OBI^s^w^^^ 

exlfa u St e^ "By -putrrtc-ileTnaTnf-to  utiHze-  them  i  nd i  ca too  na^^^ 

kinds  of  materials. 

for  example,  extensions  of  classroom  activities. 
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•Panelist:    Mr.  Kevin  McMahon 

I  am  impressed  favorably  by  the  OBIS  program's  goal  to  raise  the 
scientific  literacy  of  its  user  group.    I  am  bothered  by  the  lack 
of  included  information,  directed  to  the  group  leader,    which  deals  • 
with  the  purpose,  rationale  or  instructional  strategy  for  the  OBIS 
materials. 

I  feel  that  the  ends  to  which  the  program  activities  are  aimed  should 
be  spelled  out  to  the  users.    This  would  come  from  a  group  leader  who 
has  a  strong  understanding  of  the  basic  concepts  of  ecology  and  is 
able  to  understand  how  the  activity  could  best  achieve  that  under- 
standing.   The  design  of  the  OBIS  program  is  valuable  in  providing  * 
the  opportunity,  in  diverse  environments,  for  the  articulation  of 
the  leaders  understanding,  and  valuable  in  pr'oviding  the  users 
opportunity  to  ^actively  respond. 

I  recommend  that  the  program  proceed  on  lines  which  will  provide  more 
information  on  the  basic  concepts  of  ecology  in  the  "Leader's  Survival 
Kit",  along  with  the  stated  purpose, rationale  and  instructional 
strategy  for  the  OBIS  materials.    The  knowledgeable  leader  provides 
the  floor  from  which  the  "active-learning"  design  best  attains  the 
goal  of  greater  scientific  literacy  of  the  user  group. 

Panelist:    Mrs.  Mary  C.  O'Brien 

The  OBIS  curriculum  adequately  addresses  itself  to  its  primary  objective  - 
"to  design  instructional  strategies  for  youngsters  in  outdoor  biology  that 
can  be  applied  in  diverse  environments."    Although  the  initial  project 
was  developed  ^nd  field-tested  in  California,  the  concept  has  been 
expanded  to  cover  such  differing  environments  as  Arizona  and  New  York. 

Consumers  using  OBIS  materials  are  primarily  groups  oriented  to  outdoor 
activities  -  4-H,  F.F.A.,  camping  groups,  etc.    There  is  feedback  ^ 
evidence  that  the  project  is  successful  and  growing.    As  of  November, 
1975,.  forty-eight  different  folios  had  been  developed  to  meet  the  needs 
and  enrich  the  program.    People  today,  in  and  out  of  school,  are 
interested  and  concerned  in  ecology,  and  this  project  brings  the  basic 
concepts  of  ecology  into  focus. 

Time-pressed  volunteers  should  welcome^OBIS  because  there  is  a  scarcity 
^MjDdt^riAls-dBslgned  specifically  for  the  "outdoor"     es^room .  — T^ 
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use  OBIS  materials  the  community  or  camp  leader  need  not  be  a  scientist 
nor  an  educator.    The  project  is  designed  to  help  individual  and  group 
leaders  to  make  their  task  easier  and  less  time-consuming.    Its  value 
to  community  groups  was  summed  up  well  on  page  five  of  the  Lawrence 
Hall  Suninary,  with  two  items  having  particular  appeal:  "Inexpensive 
materials  are  provided  for  use  in  investigating  the  outdoor  environment 
In.  i  format  that  does  not  threaten  the  untrained  leader" ,  and  "The 
ma'terials  are  attractive  and  well  organized,  and  therefore  appeals  to 
the  user  groups."  * 
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There  is  »  great  deal  of  information  supplied  relative  to  the  monitoring, 
field-testing,  and  feedback  on  the  project.    Especially  important  was 
the  fact  that  community  groups  were  involved  in  the  testing.    It  was 
emphasizea  that  non-staff  members  were  a  part- of  the  overall  evaluation 
process. 

The  validity  of  the  age  range  (10-15)  was  challenged  at  the  work  session. 
With  the  abundance  of  field  testing  being  done,  and  feedback  being 
tabulated,  tlial  i)roblem  (if  it  exists)  should  be  resolved. 

I  see  the  costs  as  a  minimal  problem.    Indeed,  for  some  of  the  projects 
all  one  needs  for  a  laboratory  is  the  outdoors  itself,    for  the  schools, 
which  .-night  well  use  these  materials  tor  planned  field  trips,  camping 
projects,  the  costs  would  be  nomiiial,  coipparatively  speaking.  Wider 
dissemination  directly  to  the  schools  might  be  advantageous,  especially 
since,  through  the  indirect  approach,  "the  number  of  identifiable 
school  personnel  wno  have  purchased  packets  of  OBIS  Set  I  Materials  is 
about  30%  of  the  total  number  of  orders  received."    This  would  surely 
indicate  a  wider  school  market. 

Today  there  is  a  great  surge  toward  improving  the  quality  of  life  for 
the  handicapped.    More  and  more  are  pursuing  the  activities  of  the  so- 
called  "normal"  person.    Camps  are  now  plc^nned  fonfhe  mentally  retarded, 
the  pnysically  handicapped,  the  arthritic,  the  asthCatic  and  even  for 
multiply  handicapped  persons.    One  suggestion  v/ould/be  to  develop 
additional  modules  for  these  groups.    Obvicu-jly  somfe  folios  (Habitat, 
Sun  Prints,  Mapping  a  Study  Sight,  Bean  Bugs)  have  Been  used  successfully, 
but  further  development  along  this  line  seems  indicated. 


Finally,  a  project  of  this  kind  may  well  help  some  youngsters  to  overcome 
their  fear  of  science,  and  begin  to  regard  science  as  an  interesting, 
useful  activity  that  will  both  fulfill  a  need  and  enrich  their  lives. 

Panelist:    Dr.  Marie  Parnell 

The  OBIS  program  provides  appealing  and  potentially  exciting  informal 
learning  experiences  for  young  people  in  non-school  settings.    As  a 
packaged  program  it  has  the  attraction  of  having  been  developed  for 
group  leader  training  rather  than  for  individual  student  use. 

Although  the  program  was  not  designed  as  a  school  curriculum,  it  l^^s 

 marty-tiXLitiiiy  possibilities  fur'  bcienCti  Leaching  in  elementary  arxi^-nritidte 

schools  particularly.    Younger  children  enjoy  the  direct  hands-on 
approach;  combine  this  with  taking  them  outside  their  usual  classroom 
situation  and  they  can  begin  to  regard  learning  it\,  more  meaningful  and 
enjoyable  ways.    OBIS  provides  for  both  these  experiences.  Equally 
important,  elementary  science  teachers  often  don command  the  degree 
of  science \preparation  typically  found  amongst  secondary  science  faculty. 
The  design  of  the  OBIS  materials  will  permit  them  to  include  topics 
and  experiences  for  their  classes  which  they  might  otherwise  not  feel 
comfortable  in  handling.  nr^r- 
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The  flexibility  of  the  strategies  also  allows  for  a  broader  use  of  the 
materials  than  the  project  designers  considered.    Depending  upon  the 
skill  ^nd  the  background  of  the  leader  or  teacher,  the  materials  can 
be  used  with  a  wider  age-range  than  intended  in  the  original  design. 
The  response  to  the  program  already  by  schools  and  non-educational 
groups  indicates  the  need  for  both  the  topics  and  the  approach. 

A  very  positive  feature  of  the  program  is  the  opportunity  it  affords 
the  individual  child  to  experience  his  or  her  environment  and  to 
formulate  a  personal  value  considering  his  or  her  relation  to  it. 
Since  the  activity   is  done  with  a  group,  it  further  affords  the 
opportunity  to  understand  the  social  response  of  the  human  being  in 
and  with  the  environment. 

This  reviewer  sees  strong  use  of  the  OBIS  materials  in  elementary 
scipnce  programs  and  would  urge  that  the  project  be  broadened  to 
include  these  particular  instructional  heeds.    Many  individualized 
science  packages  for  classroom  use  are  available  to  elementary 
teachers;  few,  if  anv,  outdoor  group  materials„-drg"available.  The 
OBIS  program,  should  Se  widely  publicized  to  schools  a\well  as  to 
ycjth  organizations.  \ 

One  recommendation  would  be  that  a  needs  assessment  be  conducted  prior 
to  a  project  ptoposal.    The  need  is  not* questioned;  merely  the 
sequence. 


The  OBIS  curriculum^wj;r1le  not  unique  in  cofTtent,  is  distinctive  in 
its  format  and  tapgex  population.    The  folios  are  designed  attractivel 
and  are  written  -fn  a   nontechnical  fashion  th^s  avoiding  rejection  by 
group  leaders,  unacquainted  with  outdoor  biology. 

lowern  about  the  suitability  of  these  materials  for  older  youth  (12- 
15  years)  has  been  expressed  by  members  of  the  panel.    However,  OBIS 
provides  a  quantity  of  very  worthwhile  activities  and  approaches  not 
normally  part  of  the  repertoire  of  volunteer  group  leaders.  Although 
the  method  of  implementation  of  these  activities  and  the  complexity 
of  the  conclusions  which  they  generate  will  depend  extensively  en  the 
mental  and  social  maturity  of  the  groups  using  them,  it  is  tfie  opinion 
of  this  reviewer  that  OBIS  has  potential  for  all  ages  from  3  to  80+. 


A  serious  omission  from  the  pacKaged  curriculum  is  a  list  of  references 
to  which  userc  may  turn  for  assistance  in  handling  questions  concerning 
the  more  sophisticated  aspects  of  field  biology  such  as  taxonomy.  It 
is  suggested  that^uch  a  list  be  includisd.    It  would  also  be  highly 
desirable  to  insert  a  repetitive  statement  reminding  users  to  return 
tlvjir  working  site  to  its  original  --  or  improved  --  state  before 
leaving  it. 


Panel ist: 


Mr.  Albert  L.  Pcjwers 
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Panelist:    Dr.  Howard  Stein 

I  am  delighted  with  the  OBIS  folios.    They  satisfy  a  strong  need  in  th6 
coimunity  --  a  need  of  which  I  have  been  aware  directly  for  several 
years.    They  further  are  conceived  in  the  spirit  that  learning  the 
principles  of  science  can  be  fun. 

The  user  of  these  materials  will  not  be  restricted  to  the  particular 
target  group  identified  by  the  OBIS  personnel.  Although  the  project 
focuses  on  non-school  users,  there  undoubtedly  are  many  schools  in 
which  short  field  trips  are  or  could  be  used  to  supplement  Classroom 
instruction.  Teachers  in  these  schools  may  very  well  find  that  OBIS 
folios  are  the  bost  sources  of  idea;  for  conducting  these  field  trips. 

In  evaluating  these  folios  one  must  keep  in  mind  t^at  they  propose 
activities  which  need  to  be  modified  somewhat  to  suit  season  and  ■ 
location.    The  individuals  (teachers,  group  leaders,  etc.)  who  use  the 
folios  will,  in  most  cases,  require  additional  supportive  materials  or 
personal  experience  in  order  to  cope  with  the  natural  curiosity  of 
the  children  being  instructed. 

It  would  therefore  be  advisable  for  the  OBIS  staff  to  add  reference 
lists  to  the  folios.    For  example,  a  folio  which  suggests  activities 
related  to  identification^pf  organisms  should  --'indeed  must  -  ipciude 
references  to  simple,  appropriate  field  manuals  and  keys.    There  is  a 
vast  supply  of  such  support  material  which  is  inexpensive  and/or  which 
often  is  available  in  local  school  or  public  libraries. 

The  success  of  implementation  depends  almost  completely  on  the  effective- 
ness of  the  people  who  act  as  instructors.    They  are  thus  the  Pfential 
weakest  links  in  the  OBIS  strategy.    Efforts  to  educate  the  instructors 
in  the  use  of  OBIS  folios  are  worthwhile.    Part  of  this  can  be  accomplished 
by  beefing  up  the  materials  given  to  the  instructors.    Specifics  on  each 
folio  such  as  theoretical  background  and  expected  outcomes  would  be 
helpful.    I  can  imagine  that  colleges  or  adult  education  programs  in  a 
given  metropolitan  area  could  design  courses  for  these  instructors  and 
offer  them  without  any  federal  subsidy". 

I  am  aware  that  some  of  the  panelists  criticize  the  project  because  they 
believe  that  the  age  level  specified  by  the  OBIS  staff  is  too  high. 

This  is  perhaps  an  unimportant  point  because  the  products  will  be  

selected  for  varying  age.  1  evels_depending  on^ the Jia_ture_of  Jocal_grojjps  

"ancT  differences  among  theTolios.    I  am  suggesting  that  the  folios 
represent  primarily  idea  packets  for  instructor^,  to  be  modified  to 
suit  age  levels,  locale,  etc.    Also  I  am  empha:  .ing  that  the  OBIS 
folios  most  often  will  not  be  used  as  a  unit. 
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Panelist:    Dr.  Roger  K.  Wangen 


From  a  point  of  view  of  a  global  citizen  and  an  educational  consultant 
who  perceives  global  problems  as  interdisciplinary  phenomena,  I  find 
the  Outdoor  Biology  Instructional  Strategies  a  constructive  set  of 
materials  for  expanding  young  peoples*  awareness  of  their  natural 
environment. 

OBIS  materials  approach  values  in  an  implicit  manner  but  provide 
for  individuals  to  explicitly  clarify  one's  own  values  while  inter- 
acting with  the  materials.    One  might  infer  that  OBIS  does  value 
young  people  interacting  with  young  people,  young  people  working 
and  learning  constructively  together,  and  appreciate,  respect,  and 
understand  one*s  environment  to  name  iust  a  few. 

The  content  selection  for  the  consumer  group  identified  is  a  most 
difficult  task.    Only  experienced  perceptive  educators,  who  have  long 
experience  with  students,  other  educators,  and  organized  youth  groups 
like  the  OBIS  staff  could  have  developed  this  broad  ranged  flexible 
content. 

The  author's  approach  of  developing  explicit  materials  for  instructional 
leaders  is  desirable  for  informal  community-based  studies.  This 
approach  does  not  discriminate  against  young  people  who  do  not  read 
well, making  OBIS  unique.    The  a'pproach,  however,  will  permit  the  use 
of  the  materials  as  supplementary  in  a  traditional  school;  basic 
materials  in  a  more  informal  or  alternative  school  as  well  as  basic 
materials  for  a  community-based  group  interested  in  informal  learning 
afctivities. 

I  have  two  suggestions  for  the  staff.    The  materials  would  make  a 
greater  educational  contribution  if  the  authors  would  suggest  that 
students  acquire,  organize,  evaluate,  and  report  on  social  interaction 
between  individuals  and  groups  and  individuals,  groups  and  their 
environment. 

A  second  suggestion  would  be  to  "discover"  words  not  perceived  as 
sexist  in  nature.    "Man-nranaged  environment"  might  be  changed  to 
"people-developed"  or,  better  yet,  raise  the  sexism  challenge  with  young 
people  and  solicit  their  ideas. 
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D.  12.  a:    HSP:    NSF  Des^ptive  Information 

PROJECT'  TITLE:    Three-Year  Integrated  Human  Science  Curriculum  for  the  Middle 
Schools  (HSP) 

PROGRAM:    Science  Curriculum  Development 

PROJECT  DIRECTOR:    Norris  Ross  (as  of  9/75) 

INSTITUTION:    Biological  Sciences  Curriculum  Study  Co.,  Boulder,  Colorado 
BUDGET:    Total  Granted:  $1,782,940 
Dates:    10/1/72  -  Present 
PROGRAM  OBJECTIVE:    Science  Education  Improvement 

PROJECT  OBJECTIVES:    The  Human  Sciences  Program  (HSP)  is  developing  a  new 
three-year  interdisciplinary  curriculum  designed  specifically 
for  the  intermediate  grades.    Subject  matter  is  drawn  from  the 
biological,  social  and  behavioral  sciences. 

PROJECT  SUMMARY 


OBJECTIVES 


To  develop  a  new  three-year  interdisciplinary  curriculum  for  the  intermediate 
grades.    The  subject  matter  will  be  drawn  from  the  biological , -behavioral , 
ajid  social  sciences. 
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ACTIVITY  PLAN 


First,  VeriocT^ 
March  71 -September  72 

Second  Kenod 
October  72-SeDtember  74 

Third  Period 
ui^tuucr  /H-oeptemDer  /o 

Plan  and  conduct  three 
curriculum  framework 
conferences. 

Test  pilot  modules  in 
grades  six,  seven,  and 
eight. 

Produce  and  test  seventh- 
grade  materir'ls. 

Prepare  preliminary 
program  objectives. 

Publish  program 
rationale. 

Plan,  develop,  produce, 

and  tPSt  pi ahf h-nr;4Ho 

materials. 

Plan,  develop,  and 
produce  three  pilot 
modules. 

Plan,  develop,  produce, 
and  test  sixth-grade 
materials. 

Prepare  teacher's  guide" 
for  the  three-year 
program. 

r 

Prepare  preliminary 
rationale  and  i 
curriculum  framework 

statement. 

> 

Plan  and  develop 

seventh-grade 

materials. 

Revise  demonstration 
module. 

Revise  seventh-grade 
and  eighth-grade 
modules. 

Prepare  and  produce  • 
demonstration  module. 

-  Prepare  Human  Sciences 
program  information. 

ORGANIZATION  AND  MANAGEMENT 
Project  Direction 

Project  staff  -  General  direction  of  the  project  in  all  its  details  is 
handled  by  Mr.  Norris  Ross.    The  day-by-day  operational  responsibility  rests 
with  the  Project  Director,  a  Teacher  Associate,  three  full-time  consultants 
and  an  evaluation  consultant.    The  principal  staff  members  are  assisted  by  a 
support  staff  which  provides  secretarial  and  clerical  services,  financial 
management,  art  work,  design  and  editing. 

Advisory  Committee  -  The  project  has  an  advisory  coiiiniittee  whose  nembership  is 
rotational,    Current  members  are  listed  belo\/.    The  advisory  committee  provides 
consultation,  reviews  materials,  and  meets  with  the  writing  teams  to  review 
specific  plans  for  modules. 
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HUMAN  SCIENCES  ADVISORY  COMMITTEE  MEMBERS 
•1973-1976 


Paul  DeHart  Hurd,  Chairman 
School  of  Education 
Stanford  University 
Stanford,  California 


Paul  J.  Bohannan 
.  Department  of  Anthropology 
^  Northwestern  University 

Evanston,  Illinois 

(1973-1974j) 

Jack  L.  Cairter 
Department  of  Biology 
The  Colarado  College 
Colorado  Springs,  Colorado 
(1974-present) 

Thomas  J.  Cleaver 

College  of  Mul tidisciplinary 

Studies 
Division  of  Education 
University  of  Texas  at  San  Anton' 
San  Antonio,  Texas 
(1975-present) 

Lewis  Dexter 

Department  of  Political  Science 
University  of  Maryland 
Baltimore,  Maryland 
(1973-1974) 

Marvin  Druger 
Department  of  Biology  and 
Science. Education  ' 
Syracuse  University 
Syracuse,  New  York 
(1974-1975) 


Richard  D.  Mase 
•  Department  of  Social  Studies 
John  Adams  High  School 
Portland,  Oregon 
(1975-present) 

Patrick  Mil  burn 

The  Center  for  Integrative 

Education 
New  Rochelle,  New  York 
(1973-1974) 

F.  James  Rutherford 
School  of  Education 
New  York  University 
New  York,  New  York 
0  (1975-present) 

Peter  Scharf 

Moral  Education  Center 

Harvard  University 

Cambridge,  Massachusetts 

(1973-1975) 

Harry  Wolcott 

Center  for  Educational  Policy 

Management 
University  of  Oregon 
Eugene,  Oregon 
(1974) 
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UTILIZATION  PLAN: 


/ 


1974  -  5  Information  Conferences 

7  Resource  Personnel  Development  Programs 

1  School  System  Project 

2  Teacher  Centered  Projects 

1975  -  7  Information  Conferences 

7  ^^bource  'P^rsonneT^Oeyelopment  Programs 

1  School  System  Project  ' 

2  Teacher  Centered  Projeipts 

.These  totals  do  not  include  anv  dissemination  center  or  field 
site  activities. 


HISTORY 

_--4fHate  1966  the  Biological  Sciences  Curriculum  Study  submitted  a  proposal 
to  the  National  Science  Foundation  for  the  development  of  guidelines  for 
a  modern  instructional- program  in  the    life  sciences  for  the  middle  grades 
The  project  was  funded  in  e^rly  1967  by  the  National  Science  Foundation. 
William  V.  Mayg-,  Director  of  the  BSCS,  and  Jack  L.  Carter,  former  Associate 
Director ,of  the  BSCS,  assumed  responsibility  for  its  conduct.    Visits  were 
made  to  schools  in  various  parts  of  the  country  to  talk  with  teachers  and 
school  administrators  about  their*  life  science  programs  and  to  visit  science 
classes  in  those  schools.    Teachers,  science  supervisors,  biologists, 
science  educators,  and  principaiT^Jwere  identified  for  participation  in  a 
series  of  conferences  to  consider  specific  curriculum  and  instructional 
problems  and  make  recommendations  on  a  middle  schools  program. 

Five  conferences  to  develop  recommendations  for  a  life  science  program 
were  held  in  Boulder,  Colorado  between  November  1967  and  June  1968. 
Several  college  and  university  professors  of  biology  and  of  education, 
secondary  school  administratoif^ ,  and  middle  school  teachers  were  invited 
to  attend.    A  sixth  meeting  of  selected  participants  from  earlier  con- 
ferences was  held  in  November  of  1968,  to  summarize  the  recommendations 
of  the  conferences.    In  1969  Dr.  Paul  DeHart  Hurd  of  Stanford  University  * 
prepared  a  jummary  statement  of  the  conference  recommendations  as  a  set 
of  guidelines  published  in  BSCS  Newsletter  34.  April  1969. 

The  full  report  of  the  conference  was  published  in  BSCS  Special  Publica- 
tion Seven,  Life  Sciences  in  the  Middle  School. 

\  A  proposal  to  initiate  the  development  of  curriculum  materials  for  eleven- 
to  thirteen-year  olds,  consistent  with  the  guidelines,  was  submitted  to 
the  National  Science  Foundation  ;in  1970.    The  long-range  plan  described 
a  five  and  one-half  year  proiject  for  planning,  development,  oroduction,  and 
^classroom  testing  of  curriculum  materials,  fol/lowing  the  guidelines  previ- 
ously developed. 
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PERSONNEL 

The  Proiect  Director,  Mr.  Norris  Ross,  received  the  B.S.  in  Biology  and 
Mathematic'  *iJ  1964,  and  the  M.S.  in  Cell  Biology  in  1969.    He  was  a  high 
school  scieni^teacher  from  1964  to  1972.  and  has  concentrated  on  curncuTum 
developnientAu^«-ihat  time, 


./ 


N 


273 


i 


D.yi2.  b:  MSP  (Panel  5):  Project  Director's  Response  to  10  Review  Questions 
Question  1;    Is  there  a  genuine  need  for  these  instructional  materials?  * 


/ 


A.  What  are  the  project's  efforts  at  needs  assessment? 

Needs  assessment  began  in  late  1966  with  the  development  of  a 
proposal  to  prepare  guidelines  for  a  modern  instructional  proaram 
in  the  life  sciences  for  those  grades  between  elementary 
school  and  secondary  school.   This  guidelines  proposal  was  fu  ied 
in  early  1967  and  involved  an  extensive  series  of  visits  to 
schools  throughout  the  United  States.    It  included  interviews 
with  teachers  and  school  administrators  and  visits  to  science 
•  classes.   These  initial  visits  were  followed  by  five  conferences 
'     that  took  place  between  November  1967  and  June  1968  involving 
junior  high  school  science  teachers,  science  supervisors, 
^        college  and  university  professors- of  biology  and  education, 

administrators,  and  others  in  the  field  of  science  education.  A 
sixth  meeting  held  November  1968  resulted  in  BSCS  Special 
Publication  No.  7  entitled  "Life  Sciences  in  the  Middle  School" 
which  appeared  in  1969.    In  addition,  a  statement  of  the 
conference  recoimendations  as  a  set  of  guidelines  was  first 
published  in  BSCS  Newsletter  No.  34  in  April  of  1969.    These  two 
documents  fairly  surtirr.jrize  the  extensive  needs' assessment  conducted 
prior  to  the  Initiation  of  a  proposal  for  developmental  activity. 

B.  Are  there  any  other  documented  and/or  generally  accepted  needs 
•■  for  these  instructional  materials? 

See  Item  A  above.    In  addition,  a  documented  approach  to 
adolescent  education  was  published  in  1973  by  the  BSCS  that  deal,s 
extensively- with  historical  development  and  the  more  theoretical 
considerations  underlying  the  Human  Sciences  Program.    In  add^'On, 
it  provides  additional  readings,  the  three  most  critical  of  whioj 
are:  '    ^  ■   ^  ■  ^ 

I 

'     /         Inhelder,  Barbel  and  Jean  Piaget.    1958.    The  Growth  of 
Logical  Thinking  from  Childhood  to  Adolescence:    an  Essa y 
OjLtlie^onsTruction  of  Formal  Operational  Structures. — 
t railslated  by  Xn.ne  Parson  and  S.  Milgram.  New  York:" 
Basic  Books.  '  ' 


Kagan,  J.  and  Robert  Coles ,eds.  1972.    Twelve  to  Sixteen 
Early  Adolescence.    New  York:  W.W.  Norton  arTd  Co. ,  Inc.'"^ 

Kohlberg,  Lawrence  and  Rochelle  Maver.  1972.  Developmt^nt  as  the 
Aim  of  Educfltlm. "Harvard  Educatiortal  Review"  42(4) :'449"-4967 


HOW  many  pupils  could  these  materials  be  expected  to  reach? 

The  middle. school  target  population  ""^ains  about  a  million 
pupils  annuallyat  each  of  the  three  grade  levels,  for  a  total 
ta?aet  population  of  three  million.    It  would  be  expected  that 
JhJs'Lrrfc   um  initially  would  reach  no  less  than  ten  percent  of 
th  s  audience  or  300.000  pupils  annuall},  and  could  ^each  50^ 
or  more  ^f  the  target  population  with  suitable  implementation. 

Are  there  any  satisfactory  alternative  instructional  materials  in 
this  area? 

There  are  no  materials  based  exclusively  on  hand^-on,  student- 
directed,  individualized,  self-contained,  interdisciplinary 
activities.    Most  programs  arg  oriented  around  a  textbook  or 
erIeJ  of  t.xts.'su?h  as  thlse  for ^the  Intermed  ate  Scien  e 
curriculum  Study  (iSes)i-4^t^€tory  Physi ral  Science  UPS),    -  . 
Interaction  series  as  published  by  Rand  S^Nally,and  the  Concepts 
in  science  Series  published  by  Harcourt  B^^"; . J^^^f//"^  °f 
series  are  based  primarily  on  a  text  presentation  of  science  in 
a  structured  scheSe.    While  these  alternatives  may  be  satisfactory 
for  Jextbook  oriented  program,  the  Human  Sciences  charge  was 
for  the  productiori  of  a    nontext  program  to  which  no  viaoie 
alternative  exists. 

Additional  questions  or  evidence  important  in  answering  this 
question. 

The  critical  issue  in  curriculum  development  is  to  create  innovative 
program   that  are  at  the  cutting  edge  0/  both  content  an 
pedagogy.    Programs  should  be  developed  that  the  commercial  sector 
hasneither  funds  to  pursue  nor  inclination  to  develop.    In  short, 
curr  c     ^act     t  es  should  , bring  forth  materials  not.previously 
extant   that  can  stand  not  only  on  their  own  two  feet  in  the 
cUssJoom  bit  also  serve  as  models  on  which,  others  can  build  and 
to  which  others  can  contribute. 
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Question  2:    Is  there  a  market  fgr  these  instructional  materials? 

^\ 

A.    What  other  products  ar^'^vaflable  to  meet  the  need? 

Practica.lly  every  commercial  publisher  has  a  textbook  program  for 
the  middle  school  population*   Among  the  better  known  are  the 
sequences  published  by  Harcipurt  Brace,  Lippincott,  Rand  McNally, 
and  Prentice  Hall.    In  addition,  text  programs  such  as  IPS,  ISCS 
and  others  sponsored  by  the^lational  Science  Foundation,  have 
been  commercially  released.  \ 

i  \ 

The  conmerciallyisponsoreci  and  published  materials  are  essentially 
paraphrases  o.f  hrgh  school  materials,  written  in  simpler  vocabulary 
for  students  of  the  middle  school  level.    The  federally  sponsored 
programs  emphasizing  laboratory\work  and  process  are  a  marked 
improvement  over  the  written-tfown  textbooks,  but  they , too  are 
text-oriented.  .  «'  \ 

^JThrlHumah  Sciences  Program  is  the  only  program  under  development 
for  this  target  popu1ati;on  that  is\a  multimedia,  interdisciplinary, 
hands-on,  activity  oriented,  studen\)t-centered,  individualized 
program.    Its  design  is  such  as  to  eliminate  the  textbook  and 
provide  students.with  a  wide  Vaiety\of  materials  from  which  to 
pick  and  choose  in  the  module  areas  pf  content  and  process.  The 
program  is  designed  with  the  student  in  mind  and  to  capitalize  on  student 
involvement  through  a  variety  of  exper;iences  that  appeal  not  only 
to  interest  but  to  ability  levels.    In.  addition,  it  should  be  noted 
that  a  strong  emphasis  is  placed  on  the  orientation  of  science  within 
the  societal  framework,  a  position  originally  mandated  to  the 
National  Science  Foundation  curriculum  developers,  but  that    •  now 
questioned. 

^       B.    Is  there  room  for  this  product  in  the  curriculum? 

*Jhere  is  an  already  existing  science  slot  in  the  middle  school 
purriculum.    The  Human  Sciences  Program  is  identified  as  a  program 
in  science.    Its  social  components,  however,  allow  it  to  interdigitate 
with  social  science  programs  also  available  at  this  levels 

,    C.    How  effective  is  the  project's  dissemination  plan? 

The  project  began *with  21  classes  in  sev3n,  test  schools  throughtout 
the  United  States,  primarily  to  provide  feedback  for  materials 
revision.    Subsequently,  an  implementation , program  was  funded  by 
the  National  Science  Foundation  consisting 'of  four  major  centers: 
One  eac+i  in  Queens,  New  York,  Baton  Rouge,  Louisiana;  San  Antonio, 
Texas;  and  Bellingham,  Washington.    Each  one  of  these  centers  serves 
to  train  interested  teachers  and  each  of  the  teachers  trained  in 
these  centers  in  turn  serves  as  a  resource  person  to  train  still  more. 
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The  aim  is  to  make  dissemination  self  sufficient  in  that  not  only 
will  each  segment  of  the  program  have  a  fully  detailed  teacher  s 
guide,  but  there  will  be  a  teacher's  guide  that  covers  the  entire 
philosophy,  rationale  and  pedagogical  implications  of  the  program. 
These  coupled  with  in-service  training  on  the  part  of  interested 
school  systems  will  serve  to  disseminate  materials  in  classrooms. 
In  addition,  thousands  of  copies  of  BSCS  Spec.al  Publication 
No   7,  our  Human  Sciences  document  mentioned  in  Question  1.  tne 
BSCS  Newsletter,  and  answering  individual  teacher  or  school 
system  questions  serve  to  disseminate  materials  still  further. 
Certainly  NSF  implementation  is  not  a  requisite  for  the  Project  s 
dissemination  plan.    However,  there  is  no  doubt  that  NSF  funding 
of  dissemination  programs  increases  not  only  the  rapidity  or 
dissemination  but  its  effectiveness  as  well  by  providing  a 
critical  m^ss  of  trained  teachers  to  keep  the  program  going- 
In  short,  NSF  implementation  is  not  essential  but,  if  available, 
would  be  sought. 

What  has  been  the  free  market  .csponse  to  the  need  that  these 
instructional  materials  are  assigned  to  fill? 

Publishers  have  been  uniformly  enthusiastic  concerning  the  philosophy, 
rationale  and  design  of  the  P^-ogram However,  they  readi ly  admit 
that  their  organizations  would  not  be  ab.^  to  fund  the  developmenv 
Df  such  programs.    Because  it  is  a  non-text  program  and  the 
publishing  industry  is  strongly  oriented  to  the  PJ-jduction  of  text- 
books, certain  publishers  have  felt  unable  to  handle  the  var  cus  , 
components  the  program  requires.    However,  we  ^re  currently  waing 
National  Science  Foundation  approval  to  enter  contract  negotidtions 
with  either  Hubbard  Scientific  which  produces  non-text  materials  / 
such  as  the      Noy  and  Mp  and  Mv  Environment  programs  for  the 
edu.-able  MnraTTy~handicaDPed,  or  with  Sargent-Welch,  one  of 
whose  . Uonents  is  I.terccllegiate  Press.,  Both  of  these  firms 
are  coirnitted  to  the  philosopf.y  and  background  of  the  program  and 
are  < .mpetitively  bidding  for  its  publication. 

What  in        iTkelil.ood  that  thp  product  would  be  used  if  available? 

Thp  interest  in  the  proaram  hss  been  excepMonally  hi-gh.    We  receive 
more  thin  a  ,.undred  letters  a  month  from  interested  teachers  and 
school  adn:iPin'.ators  concerning  it.    We  have  completely  exhausted 
our  stocks  of  Special  Publication  No.  7  ajjd  the  Human  Sciences 
r;i;blic-fio.i.    The  deniand  for  experiir.cntailnaterTais  h3<i  be^n  so 
hfavy  that  we  have  n,adc  arrangements  to  oroducc  additional  instr  ctioral 
.  udulps  'it  cost.  "*'^ich  ccbid      sold  to  interested  scnool  sysu.^s 
for  --lassro"^  u^e     As  of  ncv.  over  a  hundred  of  these  module^  have 
bcen^'old Irwell'as  several  thousand  special  teacher's  guide  packages, 
.whicn'p»o;ido  a  linUed  smour.t  of  module  material  as  w^n  as  m- 
structior.s  cn  its  us'j. 
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Attendance  at  national  meetings  and  conventions  in  which  the  Human 
Sciences  Program  has  been  outlined  has  elicited  a  tremendous 
amount  of  response.    We  have  numerous  requests  regarding  when 
the  program  will  be  commercially  available,  for  it  fits  a  need  not 
now  met  by  any  current  program.    We  have  no  doubts  that  a  target 
population  exists  ready,  willing  and  eager  to  adopt  the  program 
as  soon  as  ft  appears. 

f.    Additional  questions  or  evidence. 

The  needs  assessment  indicated  demand  for  the  type  of  program 
develop  d,  and  even  in  its  experimr  .Lai  stages  the  program  har 
been  ren,.rkably  well  received  as  an  innovation  of  consequence. 
Classroom  feedback  notes  that^students  who  had  previously  been 
disciplinary  or  truant  problems  have  met  success  with  this  type 
of  program,  and  have  had  their  attitudes  changed  regarding 
schooling  at  this  level.   This  is  a  most  difficult  time  for  students 
and  teachers  as  students  are  in  the  process  of  changing  from 
children  to  adolescents.    A  program  that  takes  cognizance  of  this 
developmental  change  meets  the  needs  of  the  target  population 
largely  neglected.    There  is  no  doubt  in  our  minds  that  a  market 
exists  for  th<??e  instructional  materials. 

Question  3:    Do  these  instructional  maier+als  possess  a  clear  purpose  and 
rationale?  . 

A.    What  are  the  stated  assumptions,  values  and  goals  behind  these 
instructional  materials? 


The  materials  are  based  primarily  on  a  Piagetian  developmental  model 
wherein  one  assumes  a  variety  of  cognitive  operations  applicable  to 
sped  Tic  age  groujjs.    It  is  based  on  the  assumption  that  direct 
experience  is  a  more  valid  learning  device  than  indirect  communication. 
Further,  we  assume  that  students  can  learn  individual ly  with  a 
minimum  of  teacher  direction  and  we  also  assume  a  variability 
in  student  population  that  must  be  appealed  to  by  a  variety  of 
activities.    One  assumption  is  chat  cognitive  skills  such  as 
problem  solving  and  critical  thinking  can  be  learned  as  can 
other  elements  of  the  curriculum.    And,  finally  we  assume  that 
the  skills  can  be  taught  as  a  logical  process. 

The  materials  do  not  foster  a  given  value  system,  but  rather  ask 
the  students  to  look  at  value  conflicts  and  resolve  them  in 
view  of  individual  anaVsis  of  data  based  on  background  and 
experience.    Values  inherent  in  the  curriculuil!  are  critical  thinking, 
autonomolis-  learning,  assumption  of  responsibimy,  rnonerative 
efforts  in  classroom  endeavors,  shared  manag-erial  responsibilities 
between  studrnt  and  teacher  for  the  classroom  environment, 
decision  making,  evaluation  of  d3t3,  dcalirn  with  problems,  self 
evaluation  of  individual  performance,  scientific  approaches  to 
problem  solving  and  value  judgments  based  on  evidence.    The  uoals 
are  elucidated  in  Section  6  entitled  "The  Recommendations"  of  BSCS 
Special  Publication  No.  7,  Life  Sciences  in  ti.e  Middle  Schonls. 
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What  assumptions,  values,  and  goals  may  be  inferred  directly  from 
the  instructional  materials  themselves? 

The  materials  are  designed  to  elicit  those  goals  and  behaviors  under 
A.  above.    Inference,  like  beauty  may  be  in  the  eye  of  the  beholder. 
One  person  looking  at  a  sunset  may  be  impressed  by  its  beauty. 
Another  looking  at  the  same  sunset  may  o"ly  wish  to  complete  an 
outdoor  task  because  it  is  getting  dark.    The  materials  themselves 
pose  no  inferences  not  in  keeping  with  the  stated  assumptions, 
values  and  goals  of  the  program.   

Is  it  reasonable  to  expect  that  instructional  materials  based  on 
these  assumptions  will  fill  the  need  documented  in  question 

The  program  was  carefully  str^ictured  in  response  to  the  initial 
needs  assessirent  and  every  important  need  has  been  aealt  with  in 
the  materials  so  far  prepared. 

Alternative  assu-r.ptions .  vaVje:  and  goals  can  always  generated 
For  example,  instead  of  using  a  Piagetian  model  that  takes  cognizance 
of  student's  development  stages,  a  Skinnerian  model  of  behavioral  , 
modification  could  have  been  selected,  or  an  Ausabelian  model  of 
Tdv^ied  organizers.    It  was  felt  that  no  other  educational  theory 
so  well  matched  the  needs  as  elucidated  in  the  initial  assessment 
as  the  Piaget'ian  model  and  the  assumptions,  values  and  goals  that 
derived  from  it. 

Are  the  instructional  materials  themselves  clear  and  understandable? 
Do  they  form  a  cohesive  package?    Is  the  sequenc^of  presentation 
clear? 

Extensive  field  testing  over  the  past  three  years  ^^-as  indicated  • 
that  the  materials  are  comprehensible  to  students.    The  "materials 
are  not  designed  to  form  one  cohesive  package,  but,  because  of  the 
alternatives  presented,  there  are  sequences  to  which  the  teacner 
s  pr   y  that^om  a  learning  continuum.    A  "rta  n  amount  of  p  anned 
redundancy  and  relationship  exists  between  the  modules  at  the.  various 
Trade  levels,  and  certain  modules  and  activ  ties  sequences  are  desirabU 
to  be  performed  before  others.    These  are  clearly  delineated  in  the 
teacher's  manual . 

What  is  the  rationale  for  the  selection  of  individual  curriculum 
modules? 

The  modules  have  been  designed  around  the  concerns  and  interests  of 
students  as  elucidated  by  the  extensive  interview  program.  They 
re  des  gned  to  focus  upJn  the  interface  of  the  natural  and  socil 
science  disciplines.    They  are  selected  because     ey  offer  direct 
experiences  of  a  concrete  nature  and  the  possibility  of  the  direct 
observation  of  phenomena.    Fomal  learning  sequences  are  de  ayed 
until  later  in  the  program  to  take  advantage      the  students 
reaching  the  appropriate  developmental  stage.    As  the  student 
progresserthrSugh  the  modular  sequence,  additional  formal  questions 
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The  needs  assessment  clearly  delineated  the  interests  and  concerns 
of  students.   The  Piagetian  model  forms  a  theoretical  base  into 
which  these  interests  and  concerns  can  be  intercalated.  The 
purposes  have  been  clearly  delineated  and  a  rationale  for  their 
achievement  developed.    The  assumptions,  values  and  goals  have  been 
published,  widely  distributed  and  commented  upon,  and  form  an 
agreed  upon  base  for  curriculum  development. 

Question  4:    Is  the  content  o^  these  instructional  materials  scientifically 
correct?  \ 

A.  To  what  degree  are  the  instructional  materials  scientifically 
accurate? 

Distinguished  biologists  such^as  Russrll  Stevens^' Bruce  Wallace, 
Val  Woodward  and  others  were  involved  in  the  initial  conferences  to 
delineate  a  content  framework.    Materials  were  prepared  by  skilled 
teams  of  writers  including  both  scientists  and  educators.  The 
materials,  in  turn,  have  been  reviewed  by  additional  content 
specialists  to  insure  accuracy. 

B.  To  what  degree  are  the  instructional  materials  scientifically 
current? 

* 

As  noted  in  A.  above,  consistent  involvement  of  outstanding 
scientists  and  educators  in  every  stage  of,  the  developmental 
sequence  has  insured  the  most  modern  of  content  as  well  as  its 
accuracy. 

C.  Is  the  content  of  these  instructional  materials  aimed  towards 
training  future  scientists  or  toward  a  scientifically  literate 
population?  ^ 

Out  of  a  typical  Middle  School  population,  less  than  50%  will 
be  going  on  to  collec[e_and  of  that  number  less  than  S%  will 
pursue  careers  in  9|^ience\  Therefore,  the  major  aim  of  the  program 
has  been  directed^oward  a  scientifically  literate  population. 
This  does  not  mean,  however,  that  the  science  directed  student 
will  not  profit  from  development  of  cognitive  skills,  logic, 
critical  thinking,  autonomous  learning,  responsibility,  decision- 
making and  the  scientific  approaches  to  problem  solving  that  are 
intercalated  in  these  materials. 

D.  What  portion  of  the  discipline  and  approach  to  the  discipline  is 
represented  by  these  instructional  materials? 

At  the  Middle  School  level  the  curriculum  slot  is  labeled  science. 
The  major  Human  Sciences  emohasis  amonq  the  sciences  is  on  biolonv  a«: 
studies  indicate  it  is  the  discipline  of  greatest  imnicdiJte  ^^' 
interest  to  students  of  this  age.    However,  engineers,  earth 
scientists,  physicists,  chemists  and  others  have  been  involved  in 
the  development  of  cross  disciplinary  activities  and  social  scientists 
have  been  employed  to  aid  in  the  cooperative  development  of  the 
interface  focus  between  science  and  social  science   so  characteristic 
of  this  curriculum.  n  -  /• 
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E.   Additional  questions  or  evidence. 

The  materials  of  levels  1  and  2  have  gone  through  an  extensive 
{Siting  program,  and  are  in  the  process  of  being  rewn  ten  on  the 
basis  of  feedback  obtained  from  their  use.    Level  3  "'Jtenals 
are  being  tried  out  in  schools  this  year.    When  all  three  levels 
have  been  evaluated  in  the  classroom  there  will  be  a  complete 
review  of  the  program  to  insure  the  maximum  effectiveness  of 
sequencing  of  Materials  and  the  interdigitating  of  normally  discrete 
science  disciplines  together  with  societal  concerns. 


Question  S*. 


Is  the  content  of  these  instructional  materials  educationally 
sound? 


A     Do  you  anticipate  any  adverse  reactions  to  these  instructional 
materials?   Are  there  especially  favorable  reactions  which 
may  also  be  anticipated? 

N-^  ontcan  guarantee  a  curriculum  to  be  free  from  potential  adverse 
reactions.    There  is  almost  no  textbook  that  has  be&n  ^^ee  of 
criticism  from  one  splinter  group  or  another.    In  the  biological 
sciences,  because  they  deal  directly  with  humans  and  their 
behavior,  we  could  expect  Christian  Scientists  to  be  exercised 
about  the  gem  theory  of  disease,  Catholics  concerned  over^ 
population  control,  anti-vi vHectionists  against  the  classroom  use 
and  presence  of  animals,  negativism  from  anti-eyolutionists, 
and  protests  from  those  who  feel  that  reproduction  is  not  a  fit  ^ 
topic  for  school  children.  ,  ^ 

We  have  taken  every  reasonable  precaution  to  avoid  offending  any 
particular  group  and  to  present  a  balanced  and  reasonable  account 
Tthe  sciences  in  their  social  setting.    We  cannot,  however,  in 
good  conscience,  bowdlerize  the  discipline  to  f^move  every 
potentially  contentious  item.   To  do  so  would  leave  the  curr  culum 
a  bland  pudding  of  morphology,  systematics  and  chemical  (o^niulae 
to  which^o  oni  wouJd  object,  simply  because  t  e  ,<^^;;j^^"l^^^  ^.^,^3,^,^ 
no  interGst  for  them     We  have  attempted  honestly  and  straightforwardly 
ta     vef  relevant  scien??fic  infomation  without  unduly  upsetting  the 
flat  eartl  society,  astrologers,  believers  in  the  occult,  food 
Sdi!?s  and  SJhers  who  tend  to  take  issue  with  scientific  mforra.ation 
at  variance  with  their  own  belief  system. 

The  implementation  plan  for  the  material  is  such  Jj^^  parents, 
pupils,  teachers  and  administrators  are  ^/'Volved  in  full  and  frank 
discussions  of  materials  prior  to  their  introduction  into  the 
classroom.    In  areas  where  a  sensitivity  exists,  such  as  human 
reproducticn,  this  sensitivity  is  called  to  the  attention  of 
administrators  and  teachers  and  discussed  witn' parents.  Fortunately, 
the  program  is  so  structured  that  specific  activities  can  be 
remoSed'from  a  given  topic  area  within  a  -"^^^le^l^  ^Jf^^^P^^^^^ 
vitiatinq  the  thrust  of  the  module  of  the  specific  topic  area. 
Act  Jitiis  are  supplied  in  excess  of  what  will  normally  bp  done  in 
order  ti  make  valid  choice  possible.   An  especially  favorable 
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attribute  of  the  program  is  the  ability  to  tailor  it  to  a  set  of 
community  mores  or  for  a  selection  of  activities  within  a  module 
to  be  made  available  to  the  students,  as  the  student  has  no  textbook 
but  selects  only  from  a  panoply  of  activities.    These  opportunities, 
unlike  the  situation  with  the  standard  textbook,  offer  a  flexible 
content  and  order  of  materials  so  as  to  make  certain  materials 
available  to  students  who  are  ready  for  them,  and  to  deny  access 
to  such  materials  to  students  who  are  not. 

On  the  basis  of  classroom  trials,  we  have  had  exceptionally 
favorable  reactions  to  the  materials.    Especially  strong  points 
commented  upon  have  been  the  flexibility  of  the  materials,  their 
applicability,  their  high  degree  of  interest  to  the  student,  the 
developmental  approach,  the  iQdividualization,  the  proceed-at- 
your-own-pace  timing,  the  self-evaluation  and  the  noncompetitive," 
non-threatening  nature  of  the  materials  to  each  individual  student. 

B.    Does  the  content  approach  present  any  special  difficulties  for  the 
students  at  the  age  and  development  level  targeted? 

One  of  the  strong  features  of  the  program  is  that  the  content  and 
approach  have  already  taken  note  of  the  cognitive,  affective  and 
maturational  stages  of  the  students  of  the  age  and  developmental 
level  targeted.    The  variety  of  materials  presented  offers 
students  opportunity  to  exercise  skills  that  they  have  already 
developed,  and  to  develop  skills  they  do  mt  yet  possess.  This 
variety  appeals  to  students  of  varying  ability,  those  who  are 
passing  formal  thinking  stages,  and  those  interested  in  a  wide 
variety  of  science-social,  problems.    The  program  has  been  tailored 
with  a  variety  of  learning  styles  and  types,  a'nd  in  the  absence 
of  rigid  proscribed  sequences,  obviates  difficulties  met  by 
materials  that  "have"  to  be  accomplished  in  srfquen^. 
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C.  Are  there  any  students  for  whom  this  content/approach  shoul'^ 
not  be  uSGd? 

We  have  had  no  experiences  with  student  populations  that  have 
— flot  found  th'j  prcgrarii  effective.    The  choice  of  activities  and 
their  seauencing  appeal    to  most  students.    Students  who  have  been 
brougiit  up  on  a  rote  npnory,  rhetoric  of  conclusions  approach 
to  science  and  education  in  general,  may  be  initially  disturbed  by 
bt-'ing  on  their  own  with  minimal  teacher  guidance  for  this  program, 
bi.'t  soon  coire  to  p-^ticipatc  in  the  overall  classroom  activity  in 
o  constructive  fashion. 

D.  What  are  the  instructiocal  naterials'  strategies  for  dealfiia  with 
.•alue-laden  areas? 

In  addition  to  the  publications  that  provide  an  insight  and  overview 
of  the  entire  program,  each  module  has  a  Teacher's  Guide  that 
includes  all  student  activities  and  instructions  to  the  teacher 
relative  Lo  each.    The  activities  wiihin  a  module  are  divided  into 
problem  areas.    The  number  of  students  who  should  be  working  with 
a  given  activity  is  listed. 
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that  facilitates  student  "  "  *^f  gSi^ls  whVrt 

oUrif  ctuHpnt  choice  of  problems.    The  teacner  s  yurue:> 
accoioanv  the  experimental  m  terials  are  undergoing  ■^revision  based 
•      oSteSch^r  feedback  and  should  have  any  current  inadequacies 
rectified. 

E.    Additional  questions  or  evidence  relative  to  content. 

i55ertre":oi?sr?;?^crttorsTfiirertiiic"?,i?e.rat.r.4?u^:i= 

deJetners  a?e  fa«d  with  critical  decision  ™k'"9  «3?''"'^''9 
selet  or  of  materials  to  be  covered.   No  at  emp   has-  been  made 
to  c     r  e,ll  the  fields  of  science  and  "^''J  , 
■     i:^^  "?K'l"e?™ro??hrirverop     t  ^sEa  es'ol  Thl"  Stents. 
?o   e   '  as  bee^'™?e?U'?hat  wil?  most  "^jl^  ^.^^'Jf,?;- 
students  who  are  largely  in  the  concrete  stage  of  cognition. 

Question  6:   Are  the  proposed  and  anticipated  outcomes  of  the  instructional 
materials  desirable? 
A.    What  are  the  anticipated  impacts  of  these  instructional  materials  on 
all  consumers? 

l^\   <;tudpnt5  -  To  learn  how  to  learn,  to  develop  multi factor 

es  In  Sng  alternative  explanations  to  pro  ems. 
Tn  make  cross  cultur<il  comparisons  of  critical  b  osociai 
Issues     ?o   na  yze  controversial  issues  for  their  ernpirical 
Ind  "hical  elements  an4  deal  with  them  in  socially  constructive 

  wavs     To  draw  upon  a  wide  variety  of  resources  as  elements 

Qf^c^eative  thinking.    To  develop  an  understanding  of  man 

^nnfovfc  <:iirh  ^Decific  inquiry  sk.ills  as  observation, 

t  rv  w  ng     Sformation'di splay,  decision  "taking,  ana  ysis 
TndS^estion  asking.    To  develop  interest  in       ^uj^o  ;ty 
atout  the  future.    To  gain  experience  in  the  Potential  ties 
!«H  umifafinns  of  the  methods  of  scientific  and  social 

rsHfth?^^^^^^^^^^^^^^ 
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(2)  Teachers  -  To  make  the  teacher  a  true  intellectual  resource. 
'  To  free  the  teacher  from  routine  managerial  tasks.  To 

give  the  teacher  more  time  to  spend  individually  with  — 
students.    To  create  a  student  centered  evaluation  system 
to  free  the  teacher  from  grading  constraints.   To  allow 
w^he  teacher  to  recognize  his  or  her  potential  as  an 
echjcator. 

(3)  Administrators  -  To  meet  the  educational  needs  of  the 
coninunity  being  serviced.   To  provide  a  dejsth  and 
breadth  of  educational  experience  to  maximize  the 
effectiveness  of  the  teaching  situation.    To  accommodate 
to  a  wide  variety  of  student  interests  and  abilities. 
To. involve  parents  ajid  community  leaders  in  curriculum 
decisions. 

B.  Which  of  the  intended  effects  would  be  realized  as  a  result  of 
using  these  materials? 

While  it  would  be  simple  to  say  that  all  of  the  factors  in  A. 
above  should  be  realized,  local  constraints,  personalities, 
training,  background,  school  organization  and  community  mores  will 
not  allow  all  of  the  intended  effects  to  be  realized.  However, 
even  if  only  a  fraction  of  those  anticipated  impacts  were  to  be 
realized,  the  program  would  have  been  successful.    In  trial 
situations,  where  none  of  the  anticipated  impacts  have  met  with 
negative  response,  the  demands  of  time,  class  size,  and  other  factors 
not  related  to  the  value  of  the  materials  have  militated  against 
the  accomplishment  of  all. 

C.  What"  unintended  effects  might  you  anticipate  as  a  result  of  using 
these  materials? 

In  tjje  hands  of  the  careless,  slipshod,  or  unprepared  teacher,  these 
materials,  as  any  classroom  materials,  could  be  perverted-to 
unanticipated  ends.    A  teacher  who  did  not  see  the  program  as.  an 
opportunity  to  interact  with  children,  but  rather  one  which  required 
no  teacher  participation,  would  cause  a  great  deal  of  the  curriculum 
design  to  be  vitiated.   The  converse  is  also  true.    A  teacher  who 
insisted  on  being  the  center  of  all  classroom  activities  and  not 
allowing  the  students  to  achieve  their  own  potential  would  seriously 
affect  the  open  autonomous  learning  pattern  built  into  the  program. 

D.  Is  the  content  and  approach  of  these  materials  fair? 

Every  effort  has  been  made  to  avoid  sexual,  racial,  ethnic,  and 
religious  bias  or  stereotyping   The  illustration  program  shows  boys 
and  girls  in  a  wide  Variety  of  activities  but  does  not  reinforce 
stereotyped  patterns.    The  materials  emphasize  minorities  and  stress 
ethnic  contributiono  to  science  and  society.    In  its  social  and 
science  orientation,  the  program  is  devoid  of  religious  bias  or 
religious  emphasis.  23'i 
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E.   What  are  the  important  prgcess  '«2tur«s? 

ThP  maior  process  features  are  listed  in  A.  abo've.    In  terms  of 
Iden  e   pec  "   process  features,  the  program  includes  observing, 
quertioning.  describing,  speculating,  interpreting,  valuing, 
choosing,  verifying,  comparing  and  experimenting. 

F     In  general  terms,  it  can  be  stated  th'at  no  ^urricifl urn  developer 

This  question  assn^mes  that  there  is  a  gf^^"       ^/Jf^^e  ?! 
i«itics  on  which  all  are  in  agreement.    If  this  were  true  u  wouia 
ie  easy  for  the  !a  ional  Science  Foundation  in  its  curricu  um 
activities  to  demand  these  as  the  desirable  outcomes  of  education. 

Question  7:   Do  these  instructional  materials  present  implementation 
problems  for  the  schools? 

.    A.    Is  special  training  needed  by  teachers  .to  use  these  instructional 
materials  effectively? 

ThP  content  is  not  beyond  the'  ken  of  the  average  middle  school 
I  ience  te  Cher    TheTethodology  involved,  however  wh  le  it  may 
hp  f^m?iiar  to  most   has  not  been  that  commonly  employed  in 
the  r  1     1    se     'The'teacher's  materials  provided  are  adequate 
Jor  JhSse  who  will  read  and  follow  the  program  as  outlined. 

.     Any  program  is  helped  by  special  training!,  possible  to  be  a 

.        self  taught  painter  or  singer,  but  professional  lessons  increase 
the  proficiency  of  the  learner.    Similarly,  teachers  can  be  self- 
tauaht  or  expedited  towards  a  given  end  by  an  implementation 
pJofram     While  training  is  no?  essential,  it  would  be  markedly 
helpful . 

B    Do  these  materials  pose  any  special  problems  for  existing 
organizational  structure  within  the  schools? 

The  instructional  materials  are  designed  to  fill  the  science  sloj  . 
currently  existinq  in  the  Middle  Schoo   curriculum.  JheV  do  not 
reauire  special  laboratories  or  esoteric  equipment  and  should 
measi  5  w  thin  current  practice  and  organizational  structure.  They 
J  Ju  're   0  reSefinition  of  the  curriculum   but  may  encouraqe 
closer  cooperation  betwe'en  the  science  and  social  science  teachers 
in  a  given  institution. 

C.  ,Are  the  costs  of  these  materials  realistic? 

The  modules  have  been  carefully  costed  out  .and  are  price  competitive 
with  other  multimedia  activity  oriented  programs. 
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'    °'    ?esotl?ces?  ^"^^^""^-^'^"^^  materials-require  any  snecial  learning 

They  require  nothing  not  now  normally  found  in  schools.  The 
modules  are  self  contained  with  all  necessary  printed  matter. 
.  forms  and  media. 

/        '     ^'  instructional  materials  require  school  districts  to 

establish  optional  classes? 

^^HM^^^''!f e^^^r^^S  ^  w^de  variety  of  activities  within  each 

'  specifica  ly  designed  not  tdl  require  optional  classes, 
wu  I«h'''I  ^V'"'"^  of-3Tffkulty.  at  varying^  interest 

}\  I  contrary  to  the  vallues  of  the  community  are 

anticipated  by  use  of  any  gi^^en  activity,,  it  can  easily  be  removed 
from  the  sequence.   The  flexibility  of  tiie  materials  appeals  to 
interests  of  students  with  a  wide  range  bf  abilities  and  allows  a 
cia<:<:  Of  mixed  achievement  to  work  togetl^er  as  a  unit. 

F.   Additional  questions  and  evidence. 

The  initial  rieeds  assessment  dictated  early  that  the  curriculum/be 
non-thr^atening.  fit  the  existing,  school  slot,  and  require  no 
special  training  or  change  in  organizational  structure  in  the 
schools.   They  were  designed  to  be  cost  competitive,  use  common 
materials  and  cover  the  range  of  student  abilities  and  interests ~ 
in  any  given  class. 

•  Question  8:    Are  the  costs  for  implemjjnting  these  instructional  materials 
re/asonable? 

/ 

A.  What  are  the  expactecf  total  dollar  costs  for  implementing  these 
instructional  materials?  .  7 

In  experimental  format,  a  complete  module  containing  a;il  necessary 
'    ?nJ?r!?  learners,  teachers,  staff,  training  personnel, 

installation,  etc.  has  been  around  $200.00.    There  are  five  ' 
modules  in  each  of  the  first  two  years,  and  four  kdules  in  the 
third.   Discussions  with  commercial  publishers  indicate  they  feel 
that  the  cost  per  module  will  be  competitive.    Efficiencies  of 
•  mass  production  should  bring  module  costs  under  $200.00.    It  should 
be  notedthat  one  $200.00  module  provides  approximately  8  weeks  of 
instruction  for  up  to  200  students  per  day.  which  raake^  the 
cost  per  pupil  per  year  negligible.  / 

B.  What  are  the  costs  of  continuing  use  of  the  instructional  mjterials? 

There  are  nosupport  service  costs.    Depending  on  how  many  students 
ion  J^^on  ^"^^^       expendable  items  are  replaceable  at  a  cost  of 


$20  to  $30  per  year  per  module. 
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C.  What  other  ways  might  the  school  district  spend^ey  to  meet 
the  same  need? 

.     As  no  other  comparable  program  exists,  there  is/no  ^jy  to  Purchase 
a  similar  program.   The  other  alternative  f P^'^'Jf'i 
textbiok  oriented  programs  of  instruction  for  the  middle  school. 

D.  What  are  the  expected  costs  of  comparable  instructional  materials? 

There  are  no  comparable  J nstructionarmaterial  s  C^ 
federally  supported  projects  that  reach  this  target  PoP" 
as IciS  and  ISCS  -are  in  the  same  price  range  as  the  Human 
Sciences  Program. 

E.  What  non-fiscal  .costs  might  be  involved? 

There  should  be  no  nonfiscal   cost,  but  rather  a  "9"-^iscal 
creSit  for  those  adopting  the  program.   The  only  time  a  Jon  isca  . 
cost  could  be  accrued  would  be.  in  this  program  as      ajV'  . 
JSo  ma?prials  Were  forced  on  teachers  who  had  Jiot  subscribed  to 

and  student. 

F.  Additional  questions  and  evidence.  .  , 
Thp  Human  Sciences  Program  is  ^  ""^^"^urrnftrfor^alf  ilinovSJive  programs 

.  7^^^^^'^^^^^  new 

programs. 


Question  I   Is  the  .anagen^nt/organization  plan  adequate  for  producing 
;    these  instructional  materials? 

A  '  ias  there  been  adequate  opportunity  for  interested  parties  to 
Vovide  input -into  the  development? 

|v.s .  th^  «del  adopted  for  curHculu.  i.pU.dntation  and  Instructional 

n*>P«:cribed  bv  the  program.    These,  in  turn,  work  witn  Led^ne.:, 
To^'Jie'colnity  ceLrs  Who  adjust  the  curr,c^^^^  , 
demands  of  -egional  and  lo"!^""  ngs.    ims  ' 
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to  the  regional  centers  and  the  coordinating  group  and  to  tie  ' 
scKools  and  ultimately  the  individual  students,   literally  hundreds 
of  people  have  been  involved  in  the  structuring,  development  and 
implementation  of  thts  program. 

Are  there  Adequate  internal  monitoring  procedures  for  the  project? 

Yes.    Constant  evaluation  of  each  module  and  each  activity  area/  , 
within  the  module  provides  continuous  monitoring  of  the  materials 
and  the/eactiorts  to  them.   This  monitoring  feeds  back  into  th? 
revision  cycle  and  is  apparent  in  rewritten  material.  7 

Are  therftafdequate  external  evaluation  procedures  for  the  project? 

An  external  advisory  committee  oversees  the  entire  project  and 
•provides  policy  guidance  under  the  cha^irmanship  of  Dr.  Paul 
DeHart_Hurd.    In  addition,  contetit  reviewers  check  for  content 
accuracy  and  modernity  while  other  reviewers  check  for 
pedagogical  continuity. 

Does  the  proje:t  seem  to  be  top  heavy  administratively? 

The  project  administration  is  tailored  to  the  tasks  'to  be  accomplished 
Spartan  admimstiration  and  minimal  bureaucratic  control  are  two 
key  words  in  the  administrative  design.    Admtnistraiion  is 
considered  adequate  and  flexiW^. 

Is  the  project  staff  providing  adequate  informatioti  to  NSF? 

Yes.    In  the  term  of  quarterly  reports,  periodic  correspondence, 
information  on  changing  personnel  and  directions  and  consultations 
with  the  NSF  staff,  both  in  Washington,      c.  and  Boulder, 
Colorado,    NSF  personnel  have  been  invited  to  test  schooU  and 
test  centers  and  have  visited  both.    Thei/e  is  a  constant  dialogue 
between  the  National  Science  Foundation  and  the  project  staff  " 
regarding  project  progress  and  changes.  ; 

Additional  questions  or'  evidence.  "      '  •      "  ' 

The  track  recrurd  for  this  program  speaks  for  itself.    An  entirfly 
new  model  has  been  created  and  materials  produced  for  three  years 
of  classroom  instruction  with  commensurate  evaluation,  testing, 
feedback  and  revision.    The  program  is  now  at  a  stage  where  1t 
can  begin  to  be  passed  pnt^,-the  hands  of  the  commercial  sector 
and  pad4  available  for  teachers  and  students.    The  fact  that  it 
has  detracted  a  great  dfeal  of  attention  in  the  academic  communities 
^"d  favorable  reaction  indicates  a  soundness  of  design.    The  fact- 
that  two"  comnercial  enterprises  are  anxious  to  publish  "the  material 
indicates  that  it  has  a  salability  worthy  of  private  investment. 
The  management  education  plan  had  to  be  adequate  to  achieve  these 
goals^  
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D.  12-  c:   HSP  (panel  5):    Panel  Responses  to  9  Review  Questions 

Question  1:    Is  there  a  genuing  need  for^these  instructional  materials? 

The  HSP  staff  conducted  a  needs  assessment  as  early  as  1966  wit^  several 
additional  conferences,  checks,  and  feedback  programs  designed  to »seek 
direction  from  schools,  students,  and  the  public.    This  needs  assessment 
is  cotisidered  by  the  panel  an  important  feature  of  t+ie  projects 

Some  of  the  needs  to  which  HSP  responds  include: 

1)    learning  materials  specifically  for  the  middle  and  juntor 
high  schools;  ^      .  ^ 

J.)   materials  which  emphasize  societal  needs, 

3)  science  for  the  middle  school  years  which  emphasize  the 
interrelationship  of  science  and  society,  science  discovery 
and  application,  science  and  other  academic  disciplines, 

4)  a  curriculum  with  the  student  and'his/her  inmediate  environment 
as  central  to  the  activities, 

5)  a  program  that  considers  issues,  problems  and  values  as  well 
as  basic  content,  , 

6)  materials  aDDrooriate  for  all  students  in  grades  6,  7  and  8, 

7)  materials  that* allow  choice,  sequencing  by  the  student,  and  * 
individual  approaches. 

These  needs  are  generally  identified,  discussed,  and  advocated  by  current 
educational  leaders,  researchers,  and  philosophers.  i 


Materials  are  generally  appropriate  for  the  diversity  of  stuxl^rvts^ 
maturity  during  the  three-year  middle  or  junior  high  school  years, 
program  could  serve  a  potential  three  million  students  annually.  '^W- 
developers  report  that  the  program  will  initially  reach  "no  less  than 
ten  percent"  of  this  population  with  an  anticipated  goal  bf  fifty  percent 
if  national  implementation  programs  are  conceived  and  supported.  \^ 

The  HSP  represents  a  unique  program  with  the  previously  listed  characteVS 
tics.    In  addition,  HSP  can  be  described  as  a  hands-on,  student  centered 
individualized,  and  interdisciplinary  learning  experience.    The  non- 
texfbook  nature  of  the  program  makes  it  unique.    The  panel  'endorses  the 
developer's  claim  that  no  viable  alternative  materials  with  these* charac- 
teristics exist. 

Question  2:    Is  there  a  market  for  these  instructional  materials? 

At  present,  many  types  of  middle  school/junior  high  school  science  ^ 
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f^oieTmltPHat.'lHH".^       ^1?  °^  ^textbooH.    Thus,  the  Human  Sciences 
curriculum  significant  dimension  to  available  science 

sroi'fc?::^^^:^.::/^^^^"^^^-  -  -p^^-nt  of^tji-^p^L^nT^^d^i^  • 

^hS^'f.^Ilf.^r'''''!!^"?  ^''"^5-  t°P^-"        traditionally  presented  in  ' 

Wi^hT^^"^-^'-^  'P'"^  in-servfce  teacher  education  must  be 

'  indluded  in  any  implementation  program.    Th^  training  should  include 
.   wa?r°c'  P°t«"tiilly  sensitive  issues^e  g"   d  vorce) 

ifcas  well  as  reviews  of  basic  biological  and  social  sciences.  . 

The  panel  is  not  aware  of  any  similar  materials  which  have  been  produced  • 

by  commercial  tjublishers  for  the  same  audience.    SinceTbelieve  ?ha?V 

loll  fL°f^'      • -9?°'  alternative  ^.q  present  acicnce  c^rr  k 

hope  that  commercial  publishers  eventually  will  consider  develo^inq 

we  dn''nn5  T'^  characteristics  listed  in  the  answers  to  quest  on'  ?^  However. 

studL  nf  JEf i  ""til  the  basic  developmental  and  feasibiJitJ 

studies  of  the  Human  Sciences  Project  are  completed. 

Do  these  4nstructional  materials  possess  a  rlpar  purpose 
^        and  rationale?  

I!!noi"!^''"''^'°-!l  ^teriaTs  possess  a  clear  purpose  and  rationale.  The 
panel  agrees  with  the  stated  assumptions  that,  by  using  the  mater  als 

?eTne7a%'^:''%r^  f  and  critical  thinkin    ca  be/ 

learned  as  can  other  elements  of  the  curriculum! 

The  panel  agrees  with  the  project -staff  that  "values  inherent  in  the  " 
cunncu  urn  are  critical  thinking,  autonomous  learning    assumpt  Sn  of 

olriar^eJ  :n'^]h-?°?^''';''  ^1^"^°°^  endeavors  d  mana- 

gerial  responsibilities  between  student  and  teacher  for  the  ria^rnnm  onv,-;  • 
ronment.  decision  making,  evaluation  of  data!  deal^  wit   prJb  ems 
nri^r  °^  individual  performance,  scientifi?  aJproacSe 

problem  solving,  and  value  judgments  based  on  evidence." 

IJd  ii;raoaf!°J?lr'K''^^'-'^^°^  fulfillment  of  the  assumptions 

and  the  goals  s  nee.  by  design,  only  those  units  acceptable  to  the^oarents 
teachers,  administrators  and  community  members  would  be  used  ^''^P''^"*''* 

The  general  groupings  into  which  the  curriculum  is  divided  are  wel> 
conceived.    In  addition  it  provides  for  choice  on  the  part  of  both  student 
of  thr^nl.n?.'"^?^  a  cohesive  package  to  fit  the  edScationarneeds 
wHrh  wnr.n^^\J^'/«^^  ^"^'"9  Procedures  will -provide  feedback 
??na?  ni  l  l^'^^  ^°  revise,  add  and/or  delete  materials.  The 

Jo  micE  c?"h^  f '  curriculum  which  is  clear  and  understandab  e 
to  most  .students  in  the  target  group. 
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The  modules  were  designed  1)  to  meet  the  concerns  and  interests  of  the  ^ 
students  and  2)  to  focus  upon  the  interface  of  the  natural  and  social 
sciences.    The  educational  effectiveness  of  the  modules  is  plausible 
since  the  materials  offer  the  use  of  direct  experiences  as  well  as 
phenomena  through  observation  as  the  learning  mode. 

Question  4:  •  Is  the  content  of  these  instructional  materials  scientifically 
correct? 

The  materials  are  scientifically  accurate.    The  thoroughness  with  which 
internal  monitoring  is  performed  assures'  accuracy  and  currency. 

The  panel  feels  that  many  areas  are  superficially  covered  rather  than 
in-depth.    As  a  result  the  program  addresses  itself  toward  developing  a 
scientifically  literate  society.    The  materials.,  although  human  biology 
oriented,  have  had  input  from  other  natural  sciences  as  well  as  the 
social  sciences. 

In  telecommunications  with  review  panelists,  ^he  project  st?ff  indicat;ed 
that  some  of  the  materials  which  dV.not  fulfill  the  stated  objectives  are 
being  removed  or  revised. 

Question ^5:        the  content  of  these  instructional  materials  educationally 
sound? 

If 

The  fact  that  the  HSP  program  addresses  itself  to  current  problems  suggests 
that  portions  of  the. curriculum  could  possibly  lead  to  controversy  and 
difference  of  opinion.    The  availability  of  modules  on  these  issues. 
•     however,  is  an  attractive  feature  of  the  program. 

The  materials  are  educationally  sound"^.   They  are  individualized  in  a  ' 
mnnrr  Which  gives  students  the  freedom  to  respond    the  freedom  to  chose, 
and  the  freedom  to  proceed  at  a  chosen  rate.    HSP  is  not  a  course  or  a  ^ 
SJr  e  se  uen?e  in  the  traditional  sense.    I^s  modular  nature  provides 
oDDoftunity  for  schools,  teachers,  students  and  communities  to  structure 
the  kind  of  program  that  is  meaningful  to  them,  while  proyid  ng  a  resource 
,      of  suggestions  which  are  concerned  with  meaningful  and  significant  topics 
in  today's  society. 

compared  to  other  available  programs,  the  HSP  Program  is  less  dependent 
upon  student  reading  ability,  interest  of  all  students,  anC  general 
ability,  motivation  and  level  of  maturity.    The  approach  to  HSP  content, 
if  handled  in  the  manner  recommended  by  the  developers,  insures  that 
-students  at  different  levels  can  be  accommodated.    The  jater.ials  and 
the  approach,  largely  because  of  the   nonprescriptive  characteristics, 
appear  to  be  equally  appropriate  for  all  students. 

The  HSP  program  includes  a  large  number  of , supplementary  instructional' 
aids  to  help  schools,  communities,  and  teachers  use  the  materials 
effectivply.    In  addition,  there  is  an  impressive  Teacher  s  Guide  for 
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each  module.-  Teachers  are  provided  information  to  assist  v^ith  student 
self-evaluation,  with  facilitation  of  further  student  interaction,  and  • 
with  assurance  of  appropriate  handling  of  issues  with  inJTvrtGjal  students. 

^Ithobgh  .tfjere  has  been  no  attempt  to  include  all'science  topics,  the 
,  ^'s  educationally  sound  in  the  scope,,  Content  and  methods 

^        utilized  for  considering  it.    The  panel  is  convinced  that  the  HSP  materials 
completed  to  date  and  the  results  of  t*ie  field  tests  to  date  indicate  that 
the  materials-are  indeed  educationally  sound.  , 

Question  6-:    Are  the  proposed  and  anticipated  outcomes  of  the  instructional 
■  ma  ten  als  desi  rabl  e?  '  •  

The  anticipated  impacts  outlined  would  provide  expanded  opportunities  to 
middle  school  students  in  science  education  with  the  focal  point  being 
human  science.    The  panel  expects  students  to  find  the  program  interesting 
-and  stimulating.  r  ^         .  • 

Teachers  may  need  to  develop  additional  .skills  to  handle  the  subject' 
material  effectively.  ^  In  particular,  teachers  would  need  to  be  prepared 
to  handle  reactions  of  students  to  the  social  issues  that  are  treated  in  J 
certain  modules.  ' 

School  administrators  and  boards  of  education  may  'be  placed"  in  a  position 
of  defending  the  adoption  of  the  materials  because  of  the  explicit  nature 
of  certain  sections  on  development  and  reproduction.    The  target  popula- 
tion, because  of  its  diverse  level  of  mental  and  physical  development,  may 
need  to  be  selectively  screened  to  provide  alternate  activities.  This 
same  problem  will  be  experienced  with  certai^-non-sensi tive  i^atoria-ls 
because -some  of  the  activities  seem  to  be  simplistic  and  would  not  chal- 
lenge the  more'mature  students  in  the  middle  school  age  group.  ^However, 
because  of  the  modular  approach  to  the  learning  acTtivifies,  selective 
assignment  based  on  the  needs,  abilities,  maturity  and  interest  of  the 
user  can  be  easily  arranged,  '    •■  .  > 

The  panel  recognizes  the  need  for  educational  activity  w>th  socially 
sensitive  material.    Potential  users  of  HSP  should  be  cautioned  that  there 
IS  some  of  this  type  of  instructional  activity  included.    The  panel  suggests 
that  there  may  be  parental  reaction  to  the  introduction  of  a  few  module 
topics  presented  for  review. 

<» 

There  is  no  discernible  sexual,  racial  or  ethnic  bias  in  the  material 
provided  the  committee.    There  may  be  some  selective  use  of  modules  de- 
pending on  the  sex  of  the  student.    However,  this  is  not  because  of 
sexual  bias  but  rather  as  a  result  of  the  varied  maturity  levels  of 
students  in  the  targeted  age  group. 

Question  i7:    Do  these  instructional  materials  pre'sent  implementation 
problems  for  the  schools.?  ■ 

r 

To  use  these  instructional  material s -effectively  teachers  need  skills  in 
the  use  of  individualized  instruction  procedures,,  self-paced  learning  and 
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the  inquiry  approach  to  science.    Depending  on  their  background  artd 
experience,  teachers  may  need  special  training  in  order  to  guide  students 
of  various  levels  of  maturity  through  those  activities  which  deal  with 
human'  growth  and  behavior. 

If  a  school  official  does  not  recognize  the  validity  of  indj.vidualiza- 
tion  and  self-pacing,  the  traditional  structure  can  be  adapted  to  this  . 
program,    The  freedom  and  responsibility  to  be  assumed  by  -the  students  * 
can  be  introduced  gradually  with  a  minimum  of  schedule  changes  and  class- 
room reorganization.    It  should  be  recognized  that  teachers  who  are  to 

•  direct  more  than  twenty-five  students  at' a  time  in  this  ype  of  program 
will  need  some  type  of  classroom  assistance  (school  aides',  student 
monitors,  or  peer  facilitators).    The  panel  would  like  to  emphasize 

Che  importance  of  the  teacher  cormitment  to  this  learning  approach. 

The  modules  are  mul time'diated  and  cost-competitive.    Most  of  the 'resources 
needed  are  normal  budget  items  pr  available  within  the  school. 

If  a  school  district  chooses  to  adopt  the  complete  set  of  modules,  .the 
administration  may  wish  to  conduct  the  parent  orientation  program  recom- 
menaed  by  the  project  directors.    It  should  be  made  clear  to -the  parent 
that  there  is  provision  for  students  to  choose  topics  within-  a  given 

•  areas  a's  well  as  toi  choose  areas  in  which  to  work.    Procedures  should  be 
established  which  provide  parents,  if  they  so  desire,  with  the  opportunity 
to  participate  in  'their  child's  choices. 

't 

'    Question  8:    Are  the  costs  for  implementing  these  instructional  materials 
reasonable? 

 '  ~  ' 

The -materials  costs  for 'the  program  are  no  greater  and,  possibly,  less 
than  the  costs  of  other  junior  high  school  science  rfDrograms.  Similarly, 
'    refill  costs  should  not  exceed  current  costs  for  middle  school/junior 

high  school  science  course  materials.  •    ■  '  '      '    •  . 

■  "  The  present  form  of'the  HSP  curriculum  does  introduce  subjects  which 

have  potential  psychological  and/or  social  impacts.    For  example,  modules 
oh  the  topics  of  divorce,  death  and  reproductiorv. are  being  tested.  Thfi 
panel  believes  that  these  impacts  may  be  minimized  in  three  ways;  . 

Because  the  materials  are  modular,  any  topics  can  be  eliminated 
from  the  program. 

The  project  staff  and  trial  centers  are  undertaking  a  careful 
study  of  all  materials.    This  study  includ^  reaction  ^ 
parents  as  well  as  students.    The  panel  be.li.eves  these  te^jA 
wil«l  result  in  an  identification,  and  revision  of  potentialT^V^^ 
sensitive  areas.  •  ^ 

Orientation  programs  can  help  teachers  predict  and  cope  with 
individual  student  reactions.  . 
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The  pane!  believes  that  a  school  need  not  eliminate  )  topic  from  the 
curriculum  solely  because  it. is  socially  or  psychologically  sensitive. 
Knded  ''^"^'^  ^''^^^''^  teachers  to  teach  such  topics  should 

Queslion  9^    I_s  the  management/organization  plan  adeguatP  for  "producing 
-these  instructional  materials?       ^  ^ 

Answers  to  guestions  addressed  to  the  directors  of  the  project  disclosed 
a  wen  organized  plan, of  consultation  with  educational  administrator^- 

,  teachers,  parents,  and  scientific  writers.    Monitoring,  feedback,  an:     "  ' 
materials  modification  take  place'  and  are  observed  directly  by  administra- 

.  tors  of  the  project.    Evaluation  procedures  are  currently  underway.  The 
administrators  appear  to  be  well  informed  about  all  phases  of  the  project 
which  indicates  that  there  is  neither  a  cumbersome  excess  nor  a  shortage 
of  administrative  direction.    The  management/organizational  flow  chart ^ 
includes  job  descriptions.    NSF  has  been  adeguately  informed  through 
periodic  reports,  correspondence  and  open  -conmunication. 

»  * 

On  the  face  of  the  materials  seen  by  the  panel,  rrianagement/organization 
plans  are  demonstrated  to  be  excellent  and  wel 1 -executed. 
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D.  12.  dt'HSP  (panel  5):.  Individual  Panelists'  Responses  to  10th  Review, 

Question:    What  are  your  general  impressions  of  the  curriculum?  

Panelist:    Dr.  Daniel  F.  Burton     •  . 

Some  input  should  be  made  to  certification  agencies,  tq  approjxriate 
.departments  of  teacher  training  institutions,  and  to  teacher  orgamza-  . 
tions  that  develop  standards  for  certification  for  middle  school  teachers. 
Middle  school  teachers  should  be  prepared  broadly  enough  in  transdisci-pn- 
nary  programs  if  this  kind  of  instructional  material  is  to  be  adopteo.' 

Middle  school  age  group  youngsters  will  becpme  less  pumerous  each^ear, 
therefore  fewer  openings  will  exist  for        teachers.    Attrition  is  not 
apfto  increase  teacher  turnover  as  rapidly  as  growth  did.  Therefore, 
an  in-serviee  program  will  be  needed  even-  if  future  middle  school  teacher 
certifications  are  based  on  broad  curricula.    Implementation  costs  must 
include  such  in-service  training  if  the  program  is  to  be  adopted  broadly^ 


Panelist:    Mr.  Wayne  E.  Carlson      .  '  ,  ' 

As  a  parent  I  :i  enthused  by  a  curriculum  of  -inquiry  being  developed  for 
11-13  year  olds.    In  reviewing  the  intended  gpals  of  the  "project  such  as  - 
free  choice  of  activities,  opportunity  for  self  direction,  interaction 
with  a  lot  of  people,  developing  a  realistic  sense  of  self  confidence  w 
and  competence,  developing  a  sense  of 'pride  and  responsibiTitr and  getting 
pleasure  and  satisfaction  out  of  learning}  as  a  parent  one  cannot  help 
but  be  enthused.    Learning  how  to  cope  with  change  i§  one  of  the  most 
im-portant  life  skills  today.    The  organization  of  the  four  genera   dvvisions  - 
introduction  to  change,  change  in  non-human  organisms,  change  in  humans, 
and  change  in  non-living  things  -  is  very  relevant  in  guiding  youth 
through  an  appreciation  of  change  ^nd  it's  role  in-their  life  and  the  world 
in  general.  , 

As  a  parent,  there  are  some  new  aspects  of  the  program  wMch  I  Particu- 
larly like-- incl  us  ion  of  the  social  sciences;  however  I  naturally  have  a 
concern  that  parents  be  advised  of  these  new^programs  so  adequate  under- 
standing and  support  can  insure  continuance  of  this  "f /PP''";^^: 
will  mean  the  need  for  some  adult  education  on  some  of  these  topics  like 
d  vorce  and  death.    I  can  envision  some  teachers  riot  being  prepared  to 
de     with  these  adequately,  especially  if  either  of  these  are  occurring 
in  the  child's  home  at  the  time  these  fliodules  are  being  introduced.    Th  s 
Js  where  parental  support  can  be  so  valuable.    It  is  therefore  essential  ^ 
to  keep  parents  informed. 

The  materials  are  very  well  written  and  apparently  the  project  of  develop- 
ment   implementation  Jnd  evaluation  are  very  well  organtzedand- managed. 
An  e);cellent  product  is  emerging.    Continued  funding  including  funds 
for  evaluation  is  encouraged.  29'5 
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Panelist:   Sister  Shirley  Corbliss 

The  Hu.an  Science  Progra.  -^P°"^,^,^°,^e?lprced'Tnqu'rrfpproIc!;'^ 
target  group,      the  .ndwid      zed.  f^/  J.rs'with  opportuni- 

takes.    While  I  see  !f  IhL?  tn  the  tvoe  of  educational  approach, 

ties  to  develop   he  ski    s  to   dapt  to  t  e  yp^  of^^  ^^.^^^^^^ 

Jylirntrtirghort^'thfcoS^trrare  well  worth  the  cost,  which  in  .ost 
districts  will  be  min-imal.  ^  . 

It  cannot  be  stressed  enough  that' teacher 'co^.i^^^^^^^  i^hisTp^oJ  Program, 
enable  students  to  derive  the  9 ^-^^test  benefits  from^ 
Teacher  enthusiasm  is  contagious  and  ^e^cher  education  ln^  beneficiaV 
provide  the  opportunity  for  the  "^^J'^^^^^jJ^^^^The  ability  to  develop 
for  teachers  adopting  a  new  t^pe  of  ^i^iJ";^^,!  enable  the  teacher  to 
a  relationship  with  the  loca   comnjuni  y  f^^^^^^^^^^^Jip  e  topics  treated 
help  the  student  choo5,e  wisely  J"*^  well  from  the  mu in         h  ^^^^^ 
"in  this  curriculum  is  enhanced  by  opportunities  to  nna  uuu 
teachers  in  oth.r, communities  did  it.  .  .  ^ 

This  type  of  program  can  be  a  very  important  co.ponent^^ 
i„,pro4ment  in  urban  areas  and  serious  ""^^^^^^   ^^J.fSJban  school, 
^  the  funding  of  implementation  programs,  especially 

populations. 


Panelist:  Dr. 


Richard  A.  Dodge 
St 


The  Human  Science  Program  represents  apparent^ 

junior  hfgt.  and  middle  school  P^P^^J^l""  f  th^principle  instructional 
experience  utilizing  the  human  organism  as  the  PJ^J^^P.       ^^^^^^^^  in 
fobus.    It  seems  quite  fPPropnate  to  "^e  this  focus  s  ^ 
the  12-14  year, age  bracket  tend  to  be  self  centered  an^      P  ^^^^^.^^ 
spective  study.    Because  there  apparently  is  imie  ava 
a  formalized  .development  curriculum,  it  seems   he  ^J^^^^J^Jj^ct  covers  , 
^worthy.    Whil?  I  fully  agree  ^he  values    tructure  or        P  j 
*^what  might  be  categorized  by  some  as  social lysensiiv  ^^^^ 
Je^ieve  the  .information  must  ^e  presented  to  J  ^   f  /  JP/.jj^ty'among 
scientific  point  of  view.    "°wever,  the  wide  diversiy  concerning 

representatives  of  this  a'gr  9^°"/,  Jtf   lome  of  the  provided  examination 

•value-laden  and  sex  education  efforts.    Some  otine  P     ^^^^.^^  standpoint, 
materials  could  not  be  accepted  from  ^he  scient  tic  ^^^^^^^  the 

by  inriature  learners  in  this  ^rouP-        PajJKUiar  ca  ^  and 

.    Tsponding  to  potentially  sensitive  subjects. 

Mh-ile  the  above  reactions  are  valid  for  "rta.in  produced  ™»ules.^ 

to  point  out  alternative  activities       sreat  1'^;'°;''  '  selectively 
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'^cJ^iJZZl  X  t^V"-n*  science  ' ,  ^' 

.     present  .the  materi*!  and  dial  wuS  sLprf  r^ff^'P'-I'""  ^°  successfQlly  •  - 
parent  and  public  inpiit     Verv  r.lJ.n     S'^^lv^Vons  to  material  as  well  as 

aiW  '-nstructiona  •env?ronJn[^shou?d  I'i"^  °t  community 
certain  modjles.    I  shouTnot  wan    to  dwS??'^'''?  introduction  of 

the  program,  however.  Since  this  JenJpJ^fl  n  J''  ^^P^-^t  of  . 

■material  developed  and.  beLuse  of  fhrm^HuiSll^  '  °^  excellent 

plan,  alternative  mateMals  a?!  availlhK  rh'fP'°''^  ^°  instructional 
offered  to-^any  diverse  social  a?uiitfe]!  ^""^Plete  course.can  be 

^^"t^^^^^^^^^^  implementation  "  ^ 

materials.    To  do  le^s  would  lim[f'^Jhl  LJ° ^^"^  curricular 
and  could,  in  faftt.  rLuU  in  orrLfJ?  J^^fjiveness  s>f  the.program 
-   overall  excel lence'oJ  ma^riaiJ  delellper  ""'^  "^^^"^  * 

Panelist:    Dr.  Roger  W.  Hanson       '    •    "  ^ 

project  director  artd  TiTluff  the  " 

mc»  ™y  affect  the  2tc,pU„'cV  of'c^r^li^  Zlll'  "™  ' 

or:^d'd"?:1J^„o^^^a'^^:„™!,^|^--';Jt  -.^ited  beca.se  Of  the  Ua'  ' 

•modate  it.  eveiopment  -a  system  whict,  appears  best  able  to  accom-    ,  - 

<■       '  *  •  •  ' 

Panelist:    Dr.  Fred  D."  Johnson  -  '       '  • 

The  Human  Science  Program  Is  verv  im"n>ecc,-wn  d 

in  public  schools.  Tarn  convinced         ?hl^^^?'"^  °"  "^^  experiences 
araa  in  the  greats   n^ed  oMmprovemen      jlt'^l'  ''T^-  '^'''^^^^^^^^  the 
one  of  the  most  promising  effons  S  I  hJJ   """^'^  Sciences'  program  is 
efforts  in  this  area  have^  e^^^^^:r^h^s^?:?  scle-nce'Jln^^St^.^^^^^^  ■ 

I?%h^"rddfrSi:^^Sr,^;?>  with  the  philosophy 

logical  research  for  children  oJ  m  dSll  .-hnlf  ^''^""d  leading  psycho-    ^  ^' 
vides  students  an  opportunit!  to  Za.lt  5  •^°?\^9?-    This  curriculum  pro-  * 
activities  that.areTelev":t%J?  sffits^a^^jj^r.agl."' 

tho^°g";?  bTg°r^i^t^^%^f\^^,fS:t  conti^^      creative  and  Critical 
Research  and  revision  must  brcontinSL      fn'"'''"  Preparation  models, 
are  to  be  implemented  oH  a  widespread  basfs  ^'"^'^^  '''''''''''  > 

Partelist:    Mr.  /^ndrew  H.  Miller 

ii;ittr™'s;'?fe\f?i'^;Lii?ri??e'r 'te"^?s'r'  P™Va™ 

»  poss^,  nties.   The  program  can  easily  be  adjusted 
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•to'a  particular  region  of  the  country  without  damage  to  the  HSP  as  a* 
whole..  Controversial  issues  in  the  program  §uch  as  divorce  and  death, 
can  be  omitted  if  parental  pressure  is  strong  enough.    The  Wi^hdrawaTof 
tftese  programs,  although  depriving  students  of  needed  discussion,  does  not 
damage  the  HSP  in  any  way.  •  ^ 


The  HSP.staff  is  definitely  an  experienced  group  of  educators.    TMs  is 
demonstrated  by  the,  concise  evalu-ation  of  the  program.  . 

No  apparent  aspect  of  the  program' was  overlooked  ia  the  test  schools  and 
no  major  implementation  problems , occurred.    The  ^ogram  could  not  have 
been  operated  by  a  more  efficient  group.    One  impbrtant  item  that  exists 
In  the  test  schools  is  the  student's  choice  of  the  HSP  or  the  regular 
science  program.    This  option?.is  impbrtant  to  retain  in  the.early  stages 
of  implementation.    Overal-l  /  the  HSP  possesses*  tremendous  potential  for 
the  future  of  middle  school  science.  * 

Panelist:    Dr.  Gerald  A.  Nlyers  - 

The  content- accuracy  of  HSP,  the  organization  of  the  projects,  the  evalu- 
ation processes  planned,  the  capability  and  experiences  of  the  directors, 
developing  writers  and  tryout  teachers  leave  little  doubt  in  my  mind  that 
the  project  is  successful  to  date  and  will,  have  an  impact  on  the  middle  * 
school  education  of  a  positive  nature.  ^ 

Panelist:    Dr.  James  M.  Stevenson  '  '  ■ 

♦ 

The  Human  Sciences  Program  is  an  excellent  example  of  a  curriculum  developed 
by  professionals  long  active  in  the  field.    The  information  and  its  format 
of  presentation  were  outstanding.    The-  nature  of  the  materials  and  the 
presentation  of  life  problems  likely  to  affect  any  individual  can  be  in- 
valuable.   Most  impressive  to  me  as  a  psychiatrist  is  the  utilization  of 
the  classroom  for  self  and  group  examination  of  problems  too  often. rele- 
gated to  a  psychiatrist'^  offtce.    Discussing  divorce  in  class- brings  focus 
to  the  responsibility  -one  has  in  choosing  marriage  partners.    This  is  only 
one  outstanding  example  for  this  curriculum.  ,     '      -  %  .  , 

several  problems  deserve  Studied  contemplation.    Firstly,  the  sophistication 
level  of  the  teacher  is  extremely  important.    Teachers  must  be  given  the 
opportunity  through  semin:!rs  and  group  meetings  to  verbalize  their  own 
feelings  and  frustrations  concerning  certain  subject  material.    No  teacher 
should  be  a  lowed  privy  to  the  dissemination  of  this  excellent,  charged 
material  unless  he/she  can  do  so  ynhampered  by  personal  judgements.  - 

Secondly,  the  maturity  level  of  the  age  group  is  of  concern,   fiddle  schooT 
age-range, children  vary  tremendously  in  their"  backgrounds.    Some <wi 11 . find 
It  laden  with  highly  emotionaj  and  social  issues  with  which  they 'are  deal- 
ing.   Credence  must  be  paid  to  the  individual  in  the  classroom  and  his 
high  degree  of  maturity.    The  ma.terial  is  not  acceptable  to  all  childi^en 
in  this  age  range.  ■  *  • 
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Thirdly,        nature  of' some  of  thU  information  and  'its' presentation  will 
precipitate  reaction  i/i  many  comnltinnies.    Reproductive  material  may  be  ^ 
objectionable'  in  some  quarters.    However*,  again,  adequate  preview  op- 
portunities for-parents  may  help  alleviate  this  problem.  ,  ^ 


Finally,  I  .would  lite  to  -c'orament  on  a  matter  I  consider  to  be  of  a  serious* 


my 


ike  to  -comment  on  a  matter  I  consider  to  De  of 
nature.    I  have  conflicting  feelings,  but  an  overriding  opinion,  concerning 
the  degree" of  freedom  educational  'institutions  have  with  Suv  young  peop.le. 
"For  the  past  seveneiJ  decWes  .there  hfis^  been  a  rapid  ■.replacement,  of  the- 
parent  as' the  principal  te'^icher  ty  the  school  system.    Again,  as  a 
psychiatrist,  this  is  frightening  to  me.    I  doubft  the  institutional 
setting,  howevfer  well  meaning, \|n  adequately  parent  our  children.  I 
resent  the  license  this  setting  lakes  in  determining  when  my  child  is 
mature  enough'  for -certain  .kinds  of  itifarmation  as  I  seriously  question 
the  efforts  of  individualized  attention  this- requires.    I  sometimes  feel 
■  freedom  is  usurped.    Comminity  involvement  in* curriculum  selection  is  a 
-n&cessity;  this  ultimately  provides  more  freedom  for.  teachers  and  parents 
alike., 

".  » 

Panelist:    Mr.  J.  Howard  Straifon        <    '     .  • 

It  is  refreshing  to-  read  material  in  which  authors  are 'directing  attention 
to  the  fact  that  "middle  school",  aged  youngsters  are  emerging  adu'ts. 
..Many  have  not  yet  lost  their^ spontaneous  curiosity  and  adults  must  address 
themselves  to  the  child's  needs.  ■     .  .  I 

Forty  yea^s  ago, 'educators  were  promoting  .the  junior  high's|hool  concept 
^  ^    -     '        •    '       '   — w^.^e  '^xploraxK 


ion  and 


because  of  a  recognized  need  for  special  emphasis  on  ex 
transition,  school  system  personnel  created  ^new"  schooJs-as   Junio''  ^ 
hiqh  schools.    The  traditional  patterns  vihere  child  centered  elementary 
school  teachers  turned  their  charges  over  to  the  subject  centered  secondary 
'  faculty  members,  in  most  cases,  were  not  changed.  , New  opportunities  are 
being  created  in  middle  schools  (the  junior^  high  is  a  middle  school)  but 
community  tradition,  existing  learning  material  and  teacher  attitudes  must 
a?rbe  changed.    Unless  one  spends  considerable  tiV  on  the  scene  considerinq 
,  the  barriers  ta  accompl ishing  positive  approaches  to  reach  each  individual 
student;  change  and  anticipated  learning  will  not  take  place.    Many  adults  - 
^assume  that  eleven,  twelve  and^ thirteen  year-olds  have  become  of  age  and 
are  ready  to  put  elementary  skills  to  use  .in  systematic  searching  and 
processing  of  data.    Many  also  assume  that  iaterest  "naturally'  exists  and 
-that  these  youngsters  are  ready  to  'conceptualize  and^reflect  on  the  com- 
plexities facing  our  society  based  on  studies  irr  the  natural  and  sociai- 
behavioral  sciences.        ,       .  ^     '  . 

False  assumptions  will  compound  existing  problems.    Implementatiorv  of 
these  materials  must  include  the  close  look  at  each  school  s  target 
population,  teacher  attitudes  and  logistical  problems.    Conditions  that 
seem  to  require  continuation  of  teacher/student  ratios  of  ons;  tpacher^  . 
to  thirty-plus  students  and  the  broad  mix -of  interests,  abilities  and 
•    maturation  levels  prevalent  in  many  junior  hi^h  scliool  classrooms  are 
most  significant  reasons  for  teacher  concern  in.  our  junior  high  schools. 
Finding  new  approaches  to  learning  and, new  mater.jal  are  also  concerns.  ^ 
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IJe  HSP  program  specifically  addresses  itself  to  the 'last  two  concerns, 
Panelist:  .Dr.  Robert  E.  Vager*^ 


\ 


HSP  as  it  exists,  to.date'is  impressive  with  respect  to  content,  teaching  '  . 
•styles,  and  fomiaft.  The  materials  arfe  designed  to  meet  the  needs  of  student^ 
"'^J?  ,  or  junfor  high  level  and  for  society  as  a  whole  during,  the  late 
»9/0  s.  It  Is  the  kind  of  model  for  which  the  Foundation  has  become.  ItnoWri  by 
providing  natione^^-leadership.  ' 

^  .   .       ^  „'       ^     .     ■  ^ 

The  approach  to  values,  content  selection,  teaching  style;  and  cumiculum  •  • 
format  are  all  examples  that  illustra^te  where  \ie  are" and  where  we  ^re  going 
with  respect  .to  science  education  today.    Thfe  project  has  sought  out,  and 
apparently  used,  some  of  the  best  minds  and 'rnbst  talented  people. 

;There  is  some 'concern  whether  there  has  been  a  consistent  s^ense  of  direction'  • 
dUnng  the  history  pf  the  prOje\t.   This' is  indicated  "by  the  , fact  that  there 
have  been  three  project  director^  in  a  relatively  brief  span-of  time^  The 

use-  and  impact  of  the  advisory  cohimittee  upon  the  rpQiilar  ^taff  mamh^rg   : 

not  alvft)rs  apparent.    Perhaps  di.verSe  input  and  some  , trial  and  error  are  in 
actuality,  a  program  strength.    Certainly  the  product     the  HSU  -  as  availabU^ 
at  this  point  in  time  would  suggest  such.    '  ,  ■.  \    '     ■  ' 

«  * 

The  program  is  significant  and  impressive  enough  thafeaHy  dissemination  and  ' 
implementation  needs  should  be  established  and  appropriate  strategies  developed. 

^  It  the  Foundation  is  to  provide  leadership  in' developing  and  producing  major*. 

.  new  models  for  the  science  curriciilumy  such  models  should  rtot  be  left  for 
schools  and  teachers  to  find  and  use  as  a,,matter  of  chance. 


Panelist:    Dr.  dean  A.  ZolTman 


ERIC 


The  Human.  Sowifi^L^rogram  represents-^  major  .and  important  departure  from 
other  middl-e  scholar  junior  high  school  programs.    I  applaud  the  efforts 
to  modularize  and  individualize  the  curriculum.    However:  I  am  concerned\' 
.  that  both  the  content  and  methodology  will  be  foreign  to  many  twiddle  school 
teachers.    These  teachers  may  need  orientation  and  education  to  help  them 
treat  social  issues,  to"  facilitate  individualized  learning  and  to  present 
unfamiliar  content.    Without  this  training  the 'teachers  may  attempt  .td  fit 
HSP  into  the  more  familiar,  traditional  instructional  system. 

i  wish  tt^at  ^ocal  school  districts  would  take  the  responsibility  foV  this 
type  of  ip-service  teacher  education  programs.    In  some  cases,  the  ^hools 
will.    However,  in  many  sitaafeiohs.  funds,  will  not  be  available.    To  help 
provide  adequate Jpreparatibn-, finding  agenctciS,  part-iculariyNSF,  should  he 
prepared  to  support  teaching  training^rogramj. 

The  program,  as  withimany  others  at  this  levet,  emphasizes  one  aspect  o 
science  at  the  expense  of  others.  A  school  administrator  is  faced  with 
choice ^of  adopting  a  program  which  is  mostly  physical  science  or  one  wh 
mostly  biological  science.  Because  of  the  modular. approach, HSP  has  the 
potential  to  become  broader  in  scope— 'including  more' physical  scienqe. 
a  school  official  could  adopt  thtf  program  and  choose  =3  balance  of  th^v 
sciences  which  fit  his/her  needs.  * 
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PROJECT  SUMMARY 

OBJECTIVES 

txplar-ing  Human  Nature,  a  year-long  cross-disciol inary  program  of  study, 
draws  upon  concepts,"  theories,  and  recent  data  from  the  biological  and 
social  sciences  to  enable  students  to  discover  some  .of  the  essential  char- 
acteristics of  being  human.    The  four  units  of  the  course— Or^ilini^ of 
Human  Behavior,  Childhood  and  f-he  Community,  Comi_ni_of_ Aje^^Jlan^Si^ 
TTansTtiWsTand  The_Individu"al  in  Society—are  connected  thematically  by 
their  focus  on  the  interplay  between  human  universals  aind  cultural  diver- 
sity, and  sequentially  by  their  investigation  of  the  four  major  stages  of 
thH  human  life  cycle:  infancy,  childhood,  the  transition  to  adulthood, 
and  adulthood. 
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Major  Learning  Ob^tectivps 


Students  will  learn  that  human  behavior  is  the  result  of  the 
I^H  in^l;°"  °^         1°:;'?^    biological,  envir^onmental,  social. 
hoS.!?.rP^'^°"'^-,  -understanding  ot  an  individual's 

behavior  must  involve  at  least  four  distinct  but  complementary 

n.en.b«r-uf  a  social  network,  as  developing  through  a  me  cycle 
and  as  functinninn  within  c^r-i=.i  ^  ^-y^-ie. 


and  as  functioning  within  social  institutions, 

^'    aidlhTt  t'^lt^  ^°  understand  their  own  behavior 

a^^.f  ?ho?I  ^^'i;    ^^"/^^"^^  "^'^^  ^°  tf^i^k  analytically 

?M2P  wuJ  oJho  ^1^'°"'^  growth  and  development,  and  to  empa- 
thize with  others  by  recognizing  the  universal  patterns  and  ' 
differences  that  underlie  individual  growth  and  development. 

^'    sJc?enp/'^!hor°"?r'i'  knowledge  of  our  own  and  other 

societies.    They  will  identify  both  similarities  (universals) 
and  differences  (cultural  variations)  in  behavior     Draw  ng  on 
hp  .Mp^to'''  cross-culturaq  comparisons,  they  ^i?? 

dtffeiences''^  '"'^  similarities  and 

^il^'tolLV^l  ^^'"^"Sjr^te  an  understanding  that  human  behavior 
IS  amenable  to  scientific  inquiry.  ^ 

5.  Students  win  acquire  and/or  expand  basic  understanding  of  the 
scientific  method  and  reasoning  skills  through  the  use  of  an 
inquiry  approach.    This  approach  involves  the  scientific 
methodologies-  of  natural  science,  anthropology,  sociology,  and 

.     psychology.    Data  are  drawn  from  cross-species  and  cross- 
._   cultural _c_omparisons,  from  personal  experiences,  and  from 
information  collected  by  students  in  their  own  communities. 

6.  Students  will  learn  to  use  and  evaluate  theories  from  the 

InH  ^pcf     ^!'^^Pl'"es  they  are  using  by  generating  hypotheses 
and  testing  them  against  relevant  data.  . 

^'    llltll^  "'I-  ?°  "'^  ^  conceptual  framework  that  allows 

them  to  explicate  value  questions .  and  to  recognize  values  as 
an  important  determinant  of-human  beha/ior.    They  will  be  ab  e 
to-study  values  systematically  and  to  understand  why  people  n 
a  particular  social  context  hold  certain  values.       J    ^'      "  ■ 

8.    Students  ivill  view  learning  as  a  shared  experience  throuqh 

participation  in  cooperative  classroom  ventures  and  throuqh  the 

'ocJarsknis  '""''^'^'^^^  s^^ts- WW-rn^ 
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Development  of  materials  has  been  completed  and  the  final  formative 
evaluation  is  underway  and  will  be  completed  during  the  winter  of 
1975-76.    A  search  for  a  commercial  publishers  in  in  process. 

ORGANJjATION  AND  MANAGEMENT  PLAN   - 

Final  formative  evaluation  is  being  carried  out  by  the  staff  of  the 
Social  Studies  Program,  Education  Development  Center.  „ 

'  UTILIZATION  PLAN 

1974.  Leadership  Training  Project 
Information  Conferences 

1975.  Teacher   Centered  Projects 
Information  Conferences 
Leadership  Training  Projects 

Further  utilization  activities  wilTdepend  on  selecting  a  commercial 
publisher. 

HISTORY 

The  National  Science  Foundation  has  provided  support  to  EDC  since  1970 
to  develop  EHN.    Initia^l  support  was  provided  based  on  a  need,  idpnti- 
fied  by  the  proposers,  ior  cross-disciplinary  materials  in  the  behaviaraj 
sciences  for  secondary  school  level.  , 
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D.  13.  b:^  EHN  (Panels):    Project  Director's  Response  to  10  Review  Questions 

NSF  Staff  Note:    The  project  director  for  Exploring  Human  Nature 

responded  in  the  somewhat  different  format  below.  ' 

Wliy  was  Exploring  Human  Nature  Developed?  v 

I'    Exploring  Human  Nature  emerged  from  studpnt  needs.    The  basic  aoal  nf 
r  IIL!!^!!!"  ^^^"r^^^  ^°  ^^^'P  students  understand  the  ma?     rin^o  o?^ 
tn  ri    -~^^V°r-    ^°  trijyei  ..ew  li.slyhlL  Into  tneir  own  actions  arid  feel inos 
and1o''s;rlJn;h^n"?r-''"'^"9  °l  ''''''  relationship  with   he     own  socie  J  ^ 
JJ^ofhefrrds  we  hptJpJ'Jh^^^-'^""''*^'"?  '°  P^°P^^         ^^^er  cultures!' 
can  be  Lriv7PH  .nS  r«      l^^l  5''^"  conceptual  tools,  behavior 

?a!Idom.  comprehended,  rather  than  seen  as  bizarre,  exotic  or 

I5^fn^^!^^"'^°^^'"^  ^oal  for  students  who  are  at  an  age  in  which  they 

iZli?in\'\'°.^i*^-  assumption  that  knowledge  of  human  behavior  is  an 
S  sSciawL°I°r"  .'-'^^         adolescents  growing  up  in  a  world  of 
rapid  social  change.    It  is  precisely  at  this  time  in  their  lives  that 
many  students  are  .making  personal  and  jcareer  choices  that  will  affect 

fo  nlil".  c!';.  ^5^^  "^^J  '"^  '''"^      understanding  of  their  own  behavior 
to  gam  a  sense  of  competency  and  control,  over  their  lives     As  one 

th'Sn'^n'  "^'^V.''  t''''  '^^'^  is  no  iay  you  can  he  p 

thinking  of  yourself-.-what  motivates  you."  ^ 

In  1970  when  development  of  Exploring  Human  Nature  began,  there  was  no 
program  or  course  of  study  for  high  school  students  that  addressed  these 

T:nowTedge  had  grown  exponentially,  where  generations  and  cultures  ap- 
^tA?r  ^^°  5?  "P^'-^^ed  by  behaviors,  values  and  beliefs  that  were  ^ 
radically  different,  and  where  tradit^'onal  school  programs  did  not 
provide  an  organizing  framework  for  interpreting  varied  life  experiences 
Z/nllV''^  students  as  active  participants  in  ?he  search  for  Sireaions 

ana  gOd I S • 

l\ th^T^^fS^TT^f^K-'h  ""l  ^^espons_eJg_educa,t^ di ssatisfacti on 
with  the  structure  of  high  school  curricula.    In  thTTTxtfes  most  high 
schoora  still  reflected  thFUi^i^sity  pattern  of  compart- 

mentalized specialties  composed  of  separate  academic  disciplines.    As  ' 
L?rhP."  n5  r^^'V  appeared  to  be  filled  with  "shreds  and 

pSnr.H    ^?°^:-'d9e  and  information,  so  high  school-  teachers  inherited 
tn  ni?  }^'^  ""^""^  up- reality  rather  than  attempting 

0?  sen  r^lp  ,-;h^h  Education  was  viewed  as  the  transmission 

jLcnf  H     ^"Sights  into  life  rather  than  ">e  development  of  an  integrated 
perspective.    Many  te;achers  and  adminlstfe.  ,jrs,  felt  that  not  only  was  the 
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traditional  c.rriculu,«  faUIng  t'>/J''«",ttnr'H?I'expe?teJce"''burthat 

fo?  the  exchange  of  perspectives,  ideas  and  resources-a  forum  in  which 
student  concerns  would  be  spotlighted.  , 

studelit^Hridu'cn^r  dissatisfactions  were,  in  the  final  ^J^iy^.^^-..^;^;^'^'^^"^ 
reactions  to  a  larger  problem-one  that.C.  P.  Snow  has  ca  led  the  two 
r,^Srdile^a.-;To  hee^x^^ 

:p^;i  re;  tufc%nSed  e^fn^questions  of  human  value  and  import 

:  rnfd  reTh^t-c-tr^iini^^^^^^^^^^^ 

of  scientific  information  in  the  popular  media.    Moreover,  exponents  or 
?hP  "two  cultures"  were  impeded  from  talking  to  each  other  as  much  by 
TheirTutuanrunintenigible  vocabulary  as  by  the  traditional  structure 
of  academic  departments. 

T*-  w,.  fnr  these  reasons  and  to  meet  these  needs  that  a  crQSs-disciplinary 
roq   m  of  study  for  high  school  students  that  examined  human    eha.i or  ^ 
drZZ  upon    nformatioS  and  methods  of  thinking  from  the    lelds  o^ 
MoliSy.  anthropology,  psychology  and  sociology  was  developed. 

Does  the  Course  Respond  to  Cun:ent_Needs.?  — 
we"  answer  .--ith  an 'emphatic  "Yes,"  for  the  course  emphasizes: 

then  tested  against  new  data. 

 xMLdJiQQd,  f or  the  future.  _  ,     

Students  expand  their  understanding 'of  the  scientific  method  i"  Unit  3. 
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case  studies,  and' test  the  explanatory  power  of  different  theories;  in 

-  TKe  hj 


 ^„  uuuitnuuu*    in  unit  ^,    he  Individual  in  <;nf 


to 


-sciente,^nd  the  scientific  method  in  the  advancement  o?  knowledgl. 

effeFBTTl^^^^  '''''       ^^-^dents  to  become 

nation  thPmP.w!.?-  P^l^ticipants  in  their  own  communities  and 
Jnnnn  .'h  i!      ^^^.Rbject  matter  of  interest  and  personal  usefulness 

sewt  on  of  "^^M^-^^^-io"^!  educational  priorities  g  iSed  e 
selection  of  core  progr^. materials.  \  "-"^ 

r  Jp-antetJ^da. 

^^^^^^^^ 

considering  the  universal  heritage  of  all  peop  es  J-L  of 

increasing  global  diversity  and  unrest,  students  explore  .  ^'iasi?  needs 
drives,  and  capaci ties, that  exist  despite  social  or  cultural  bounda??es 

i^'d^ffe^^-BHi^^^  socialization  process 

aSd  eSence^Jor  fhP  i.to^  H  ""P?'^'""  °l  ^'""^^  ^^^''"^'"Q  environments 
ana. experiences  for  the  later  development  ofvthe  individual     it  ny.onay.oc 

young  peop.le  for  effective  parenthood  (whethS  or  no     hey  evef  assuSe 
this  responsibility)  by  enabling  them  to  investigatrhow  chnd  devlw 

^  et  kers  pla'rand'^  ^  role- paJ^nJs  and  o  ?' 

careiaKers  play  and  the  way  social  organ  zati on  influences  and  i«: 

el  L't  ve'o^Jenlr^c  f.  for  IrfSma't?  out 

often  are  sPnaJa  o3  II  ^-^^ediate  as  young  people  in  the  United  States 
OTien  are  separated  from  their  parents,  grandparents  or  nthPr  ^imnnrt  " ' 
groups  when  they  begin  families,  and  because  sign?f  cant  numbers  of 
teenagers  are  undertaking  early  childbearing  and  ch] ld?ea??ng!  • 

^oaira^'  fSf^VS^^-T^^-^^^^^    brings  together  the  bio- 
logical  insights  and  sociaTT^ectives  of  Units    1    and    2    to  he  d 
students  untangle  the  often  confusing  emotions,  social  pressures  and 
societal  demands-  of  "adolescence."    Stressing  i'nd?v  d  al  va"  at  on  ^s 
ca    ma  u^aZn  ^^^^^^ ' .  the. uni  t  relates  how  and  in  wha    w  ys  b  ologi- 

cal  maturat  on,  social  organization  and  personal  life  history  intersect 
at  this  period  o-f  life  and -provides  students  with  the  opporSnUv  Jo 
.assess  the  relevance  of  different  theories  of  adolesLn?  SeveloDmen?  to 
help  them  understand  their  own  experiences  as  wel    a^he  exDe?iences^^ 
^L^eople  from_di£f^.M-,^Uures.  . At-.^-^4S^?|^^^ 


feel  alone,  al iena:ted,  and "di^feTe^rfrS;  ^ier^^^rTl'sra'd^ar^s^e^^S 
new  directions  for  future  growth  and  developmeJi't,  this  unit  underlines 
the  comTiori  experience  of  attaining  adulthood.  =>  uni  c  unaer i mes 
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Unit  4,  T'le  Individual  in  Society,  addrps^os  one  of  the  most  critical 
con-erns  of  hiyn -schooT  studonts  today    How  Can  I  know  wliat  work  role 
"  best  for  J.    What  implications  will  .lirferent  wor       ^J^/^^  -^/^^ 
my  adult  life?    By  examining  tho  nature  of  work  in  the  United  states, 
the  distribution  of  different  work  rewards  and  providing  a  variety  ot 
5ata  and  opinions  about  why  people  choos'e  different  wor    ro  es    s  u  ents 
have  an  opportunity  to  assess  their  own  needs,  choose  the  goals  they 
mtght  pursue  in  the  years  ahead,  and  consider  the  possible  implications 

Of  the^e  LhuitesT— frt^^-timc  when  many  young  penple  hav^-l4±tJ£-i-de^  

what  adults  actually  do  all  day  at  work,  the  unit  provides  ^""'P'f 
sive  and  realistic  views  of  many  different  work  roles  and  options  avail- 
able in  America . 

3     A  Cross-disciplinary  Resource  Intended  to_Genejiat_eJ%rXelJnl^^^^ 
MostlTgnVficantlyV  at'the  tinfe'Txploring  Human  Nature  was  deve  oped 
there  were  no  courses  available  to  <^rhool  systems  that  were  explicitly 
desianed  to  meet  the  student,  teac        id  scientific  needs  described 
earlier     Nor  were  existing  courses  foe    d  on  important  and  meaningful 
questions  about  human  nature.    Recently,  however,  several  readers 
dealing  with  human  behavior  targeted  for  high  school  have  appeared  on 
the  market,  indicating  the  interest  of  publishers  in  responding  to  the 
need  for  materials  in  this  area. 


I^s  u_e_s_^l_  Cj)_n  teji  t_,_  J^d  ajpijy^,_ 

Exploring  Human  Nature,  as  a  course  whose  pedagogical  structure  rests 
upon  raising  fundamental  issues  of  human  behavior  open  to  ^cientif  c 
explor^.tion  and  on  developing  systematic  and  empirical  approaches  to 
t^e  irn'esiigation  of  these  issues,  provides  students  and  teachers  with 
opportunities  to  interact  in  new  and  exciting  learning  partnerships^ 
It  is  Clear,  however,  that  precisely  because  LHN  is  a  course  built  on 
the  frontiers  of  knowledge,  it  presents  teachers  with  new  challenge, 
in  dealing  with  subject  matter  and  innovative  pedagogical  strategies, 
it  also  presents  patential  publishers  with  various  implementation  Lon- 
cerns . 

1  ■    Teacji  i  ncj_  a_Croj s_- Di  s cipJjAdJXJ-LoiJr-Se 

Most  secondary  school  teachers  are  "experts"  in  one  or  two  subject  areas . 
In  Exjlonnn  Lman  Nature,  which  draws  on  data  and  theones  from  four 
disc  p  ines    teachers  often  are  at  the  same  level  o    ^^^^J/^t  m  tter 
expertise  as  their  students  and  become  co-learners  in  the  classroom,  lo 
nrovide  teachers  with  an  introduction  and  opportunity  to  investigate 
Exploring  Human  Nature  content,  concepts,  and  f ^agogy  as  wcl    as  a 
chance  .to  share  their  insights  with  others  in  the  field,  a  teacher- 
training  pronra.i  was  developed  to  accompany  the  course.    The  components 
of  the  program  are: 

Morkshons  for  teachers.    Followinq  the  outline  of  the  course  sequence,  a 
teH^Tf  o^Monal  seminars  are  available  for  use  before  class  wor  begins 
or  during  the  sdiool  year,  to  provide  an  opportuni ty  for  teachers  to 
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increase  their  skills  and  understanding  of  the  course's  scientific 
perspectives  and  pedagogical  strategies. 

iqurces^fjoriJeac^^     A  loose-leaf  booklet  containing  theoretical  and 
methodological  background  readings  from  the  course's  four  di scipl ines-- 
Diology,  sociology,  psychology,  and  anthropology. 

ggmjj^Tlt^^  (Parent/Conmun'it^SpminarO  _Qna.  

?^fncl^f";^^''^^^P"°r  ^  P'"°9'"^"'  is  the  exten't  to  which  the  knowledge 
ences  0,^^^^^  classroom  generalizes  to  students'  experi- 

Sr^.^I  ?  I^^^g°^l.'"eans  that  parents  and  other  connunit; 

leader    are  inevitably  involved  in  the  learning  process  and  that  the 
socially  responsible  course  provides  a  mechanism  to  enable  them  to  learn 
about  and  participate  in  the  experiences  their  children  have  in  the  class- 
room    To  help  meet  this  need,  a  series  of  issue-oriented  forums  were 
EHN  expedience"  ^""^  community  members  to  participate  in  the 

2-    Coirimexaal_PubLi  ^  variety  of  print 

ToZl-ll  ^^;^^student  texts,  tea^hiT^lTlTiriations ,  teacher^work- 
shop  kits,  etc.)  and  media  (filmstrip,  3  1/2  hours  of  film)  are  included 
in  the  Exploring  Human  Nature  program.    These  materials  were  developed, 
designed,  and  evaluated  as  being  effective  in  helping  students  gain  new 
insights  into  human  nature.    However,  commercial  publication  of  a  ypar-lonq 
multi-media  course  presents  particular  challenges  to  commercial  publishers 
in  designing  nevv  marke-ting  strategies,  training  salespeople,  and  providing 
professional  and  technical  assistance  to  users!  uvm.ny 

At  the  initial  publisher's  conference  held  last  year,  coficerns  about  the' 
multi-media  nature  of , the  program,  the  delivery  of  support  services,  and 
the  packaging  problems  of  such  a  variety  of  learning  resources  were 
raised.    The  general  consensus  was  expressed  in  one  publisher's  comment: 
It  s  a  course  that  I  would  love  to  take  or  teach,  but  not  try  to  sell." 

3 •    JAe ^Pjirjiji^t jp£ jcjen^^^^  vs.  Local  Community  Valups^ 

Bringing  together  data  from  a  variety  of  disciplines  not  only  involved 
presentation  and  organization  of  new  information,  but  also  required 
that  we  select  the  most  representative  and  productive  theories  (as  identi- 
fied by  course  scholars)  from  each  of  the  disciplines  that  would  generate 
meaningful  inquiry  and  learning.    During  the  course's  development  the 
rol lowing  assumptions  about  human  behavior  and  scientific  inquiry  guided 
our  work:  ^  ^ 

1)  Human  behavior  follows  orderly  patterns  that  can  bo  discerned 
through  observation,  experimentation,  and  research. 

2)  These  orderly  patterns  ran  be  perceived  and  understood  if  wo 
apply  to  the  study  of  human  behavior  the  scientific  method  in 
its  most  general  sense. 
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3)  Different  aspects  of  human  nature  are  best  understood  by 
combining  theories,  concepts,  aiTri  methodologies  from  different 
disciplines.    Thus,  Exploring  fliinian  Nature  seriously  attempts 
to  bring  together  diverse  insights  from  the  fields  of  biology, 
anthropology,  sociology,  and  psychology  in  exploring  interesting 
and  important  aspects  of  human  behavior. 

4)  A  comparative  approach  to  human  behavior--sometimes  looJ<ing  at 
 TnTmarbehavTo(%~sometTme5"  l-nvBSttgrtrrTrg-tiTffBrent-ett+tm^es 


increases  understanding  of  one's  own  behavior,  and  culture,  it 
also  encourages  s.tudeats  to  develop  a  greater  sensitivity  to  and 
appreciation  for  human  diversity. 

To  the  extent  that  these  assumptions  are  not  shared  by  local  communities, 
the  theorists  and  points  of  view  presented  in  the  course  may  appear  at 
variance  with  strongly  held  beliefs  and  attitudes  of  some  conr.umty  members. 
This  can  manifest  itself  in  concern  about  possible  effects  on  students. 

For  example,  the  theory  of  natural  selection  is  perhaps  the  most  widely 
held  explanation  by  biologists  for  the  origin  of  many  ^behaviors  and 
characteristics  of  life  that  are  considered  human.    Yet  many  people  hold 
religious  convictions  that  do  not  support  the  value  of'this  theory. 
There  may  also  be  fundamental  disagreement  with  the  major  social  science 
Derspective  that  behavior  is  both  orderly  and  predictable  under  certain 
circumstances.    Many  people  believe  that  human  behavior  is  complete. y 
self-determined  and  that  a  scientific  analysis  of  behavior  is  detenmnisti.. 

We  are  presently  experiencing  a  climate  of  opinion  in  which  science  and 
its  assumptions  are  being  challenged.    The- rational  inquiry  essential  to 
the  growth  of -new  knowledge  is  being  viewed  by  some  as  destructive  of  the 
moral  and  ethical  traditions  by  which  society  is  preserved.    One  of 
the  fundamental  beliefs  of  the  developers  of  Exploring  Human  Nature  is 
that  truths  about  human  behavior  will  be  discovered  'somewhere  between  these 
two  positions  and  that  knowledge  progressps'  by  open  inquiry  and  the  free 
exchange  of  ideas.  '  • 
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^   D.  13.  c:    EHN  (Panel  3):    Panel  Responses  to  9  Review  Questions 
Question  1:  A^^^fe^  LAOJ)uAAe_needJof_JJ^^^^^ 

sciences  into  one  course.    Also,  the  proposal  referred  to  the  "dull"  f^nV 
.r;:[?r"^?ia;Se:°^'"^^  edScational^.a?er?al^?Lt':::  cur- 

mifPrHlfi  ^^r^^T''  I'"'^'"'"^  ^^'^  '  need  existed  for  the  ' 

follow       i'^'^T'^-    T"e  project  proposal  justified  its  approach  as 
s?    d    n.  nTl'^  ""^T  ^'91 "       ""'^y  '-^^  excitement  of  our  new  under- 
W?    wp  ^^^^^'"^"behavior  and  motivation  to  students  at  a  pre  college 
evel    we  will  continue  to  produce  citizens  with  exemplary  technica 
sophistication  and  unfortunate  social  naivet'&."    ^""^"'P'^"^^  technical 

Researcher^laim  the  following  needs:    "to  trigger  new  insights  into 

anH    ^"^r'' \r  ''''''''       ^^^P^"  relationships  with  t  e  ^  soc  e  y- 
and  to    trengthen  a^ense  of  connection  to  people  from  other  soviet  es  " 
fhpTfn  \"^^V^r^"9  these  needs  were  not  provided  to  the  pane?  However 
the  broad  objcc  ives  and  goals  of  the  course  reflect  many  of  the  current 
thr     hPrp'°'-'  P?9ra,n  development.  ^  Many  educators  believe 

•  * 

It  is  injpossible  for  this  panel  to  determine  how  many  students  these 

omr    ude  K      ThTr    J  ^V'l  ^"^^^'^^^  too  difficult  for 

some  students.    The  content  of  this  material  would  successfully  challpnnp 

books,  It  might  tend  .to  arouse  the  curiosity  of  the  student. 

■  Whether  any  al ternati ve  instructional  materials  are  available  can  not 
be  satisfactorily  answered.    This  material  could  concetv  bly  be  an 
jUerncHive  to  a  combination  of  other  courses  or  program     Lh  a 
ocio  ogy  or  psychology.    Identifying  other  "sati sfactorj     tern  tives" 

Hs  a  value  decision  which  would  have  to  be  made  by  students    parents  " 
school  personnel  and  communities.  ^Luutnts,  parents, 

sc'Jiools'"  rhPc'  [°^/«^^ses  dealing  with  hun„in  nature  in  secondary 
schools  _  Those  i nstrur t i ona 1  materials  would  introduce  a  student  to  one 
scent,  ficopproach  to  studying  behavior.    The  four  units  dea  Iw  tl 
questions  important  to  students.    The  questions  cover  a  wide    pe^  urn 
from  analyzing  foreign  cultures  to  the  role  the  male  plays  in  fhe  family. 

Schools    community  groups  and  parents  should  be  aware  of  the  fact  that 

l;;, --J        processes  included  are  controversial  issL^alng 
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Question  2 :    Is  there,  a ji) a r k e_t_  for  these. _[^n s t_r u c ti on aj_ jate njj_s_^^ 

The  deve.lopor  does  not  provide  data  which  indicate  that  there  is  a  heed 
for  these  materials.  However,  there  is  an  existing  place  for  this  pro- 
gram in  the  social  studies  curriculum. 

The  developer  readily  adm'its  that  there  are  some  dissemination  problems 
-^^g^.,„tay-^Quoo  opposiU&B-to-the-Jmplpmpnt-.atiQP  pf  this  prog.':aiiK-^he_ 


mnerials  present  a  challenge  to  publishers  to  design  new  market  strate- 
qies.  train  salespersons,  and  provide  professional  and  technical  assistance 
to  those  using  the  program.  The  multi-media  aspect  of  the  program  and  the 
inclusion  of  controversial  material  has  limited  publisher  s  interest  in 
the  program.    At  this  time,  no  publisher  has  offered  a  draft  contract  to 
NSF.    NSF  staff  states  that  verbal  coninunication  is  in  progress  with  a 
publisher. 

The  developer's  views  on  human  behavior  and  scientific  inquiry  are  not 
shared  by  some  local  communities.    Furthermore,  the  theorists    PO]nts  of 
'     view  presented  in  the  course  appear  to  be  at  variance  with  strongly  held 
beliefs  and  attitudes  of  some  community  members.    It  is  highly  question- 
able whether  this  program  would  be  widely  used  if  it  were  available  on 
the  market.    However,  much  information  necessary  for  a  comprehensive 
evaluation  of  the  marketing  aspect  was  not  available. 

Ques t i on  3 :    Dp_  _thes_e  i p_s_iPjaj cinal_jia_ten a^^^  a_  cl_ejr_jnjrj3pse_ADd 

rationale? 

The  instructional  materials  are  clear  and  form  a  cohesive  Package. 
However,  the  rationale  for  the  sequencing  is  not  clearly  stated.    Unit  i 
is  not  explicitly  related  to  Units  2  and  4  in  that  it  emphasizes 
genetic  processes  whereas  Units    2    and     4    emphasize  socio-cul tural 
processes.    Units    2    and     4    ignore  problems  raised  in  the  first  unit 
such  as  physiological  problems  of  health,  reproductive  rituals  of  men  and 
women,  and  survival  in  different  environments. 

The  assumption  that  knowledge  in  itself  helps  students  with  their  own 
personal  problems  is  not  justified  in  the  course  materials.    There  are  many 
inferences  that  might  be  n-.ade  by  studeats,  teachers,  ^^'"I'^jstrators  a  d 
parents  that  we  cannot  predict.    Some  possible  inferences  ^^e.  behavior 
cannot  be  controlled  or  modified;  any  social,  behavior  can  be  justified, 
and  eugenics  may  be  a  desirable  social  policy.  ^ 

There  is  a  need  for  students  to  learn  about  the  development  and  evolution 
of  behlvior  and  a  need  for  students  to  understand  their  behavior,  but  this 
educational  program  may  not  answer  both  needs. 

Question  4:    Is  the  content,  of  _thesejAslrucUmaJj¥XeA^^^^^ 
tificajly_ correct? 

Units?,  3  and  4  of  the  instructional  materials  ^^"^'"^1  ^y/^P'""f J-I;^ 
mainstream  of  behavioral  science.    Important  examples  include  the  five 

o  311 
ERIC  300 


theories  of  adolescence  in  Unit  J,  the  probabilistic  approach  to  natural 
selection  in  Unit  1 , 'the  differences  and  similarities  in  huniun  behavior 
discovered  by  cross-cultural  comparisons.    The  ranges  of  alternatives  of 
careers  in  Unit  4  and- marriages  in  Ur>it  3  are  presented  in  a  scientifi- 
cally accurate  fashion.    One  important  questionable  point  of  scientific 
content  is  the  emphasis  on  the  genetic  determination  of  behavior.  In 
JJnit  1  an  example  is  given  of  I'hel pful ness"  as  a  genetically  determined 

characteristi_^  AUhgu(ihLiliis_LS_?"  hypnthetica-U-e.xam<>Te ,  i t  may  leati-to  

an  erroneous  inference  on  the  part  of  the  students. 

o 

The  instructional  materials  are  scientifically  current.    The  use  of 
probability  and  models  is  consistent'with  current  behavioral  scientific 
practice.    Exploration  of  different  sex  roles,  male  competition  and 
female  choice,  the  role  of  women,  and  the  sources  used  in  the-print  and 
film  materials  all  are'  drawn  from  current  sources. 

The  materials  are  designed  to  create  a  scientifically  literate  population, 
not  to  train  future  scientists.    The  emphasis  is  on  the  students  actually 
working  on  their  own  with  the  concepts  and  problems  considered.    There  is 
a  de-emphasis  on  formal  methodology,  and  formal  biblioqraphv  ^    The  mate- 
rials are  presehted  in  a  visual  fashion  designed  to  attract  the  interest 
of  the  reader.    The  topics  are  chosen  to  be  close  to  the  experiences  of 
most  students  who  will  be  using  the  materials. 

Since  the  materials  touch  upon  almost  all  the  behavioral  sciences,  they 
cannot  possibly  cover  all  aspects  of  the  fields.    The  materials  quite  ^ 
properly  do  not  attempt  to  achieve  this  impossible  goal.    Many  important 
topics  are  not  covered.    For  example,  there  is  no  treatment  of  social 
class,  the  evolution  of  cuHures  over  time  and  little  discussion  of  the 
function  of  social  norms,  although  the  importance  of  values  is  discussed. 

The  report, 'National  Science  Foundation  Curnculuni  Development  and 
Implementation  for  Pre-College  Science  Education,"  has  dealt  with  an 
unavoidable  problem  in  developing  curriculum  materials  in  the  behavioral 
sciences  when  J t  quotes  the  Advisory  Committee  on  Science  Education's 
conclusion:    '^^ISF  has  a  continuing  role  in  science  curriculum  development 
at  the  pre-college  level;  NSF  should  not  avoid  controversy  at  the  expense 
of  educational  and  scientific  value..." 

These  materials  are  consistent  with  this  point  of  view.    Some  segments  of 
the  population,  both  lay  and  scientific,  will  no  doubt  find  them  controver- 
sial. 

Question  5:     Is  the  content  of  these_  instruct ional  materials  educationally 
sound?  -----   _ .  y 

There  wjs  ^joneral  agreement  that  there  aro  likely  to  l)e  some  adverse 
redctionr.  to  tlw.>  materials.    Some  will  ocnur'because  of  inclusion  of  ^)r6- 
fanUy  and  exdn)|)los  of  behavior  which  some  people  will  consid^M'  immoral 
in  refjui^^ed  readings.    Other  o,bjections  are  likely  to  stem  from  such  things 
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as  a  detoriinnistic  view  of  man  which  conflicts  with  tlie  Judeo-Chnstian 
ethic,  behavfor  modification  techniques,  and  invKions  of  privacy^  througli 
the  use  of  interview  techniques.    Therp  mmy  be  a  foelin(]  tluit 'tlie  school 
is  interferMncj  in  areas  which  are  the  parents' domai n  such  as  personality 
development,  values,  etc. 

An  examination  of  the  student  dialogue  by  those  wfio  have^just  takenr  part, 

in  the  JalioL..  Selection  Experiments  (From  Many  Perspective^,  p.  59),  

seems  to' indicate  that  the  experiment  could  lead  to  an  -acceptance  of  a 
hereditarian  viewpoint  of  behavior.    The  eugenics  exercise  (Unit  1, 
Teacher  Guide,  159-163)  could  lead  students  to  accept  eugenics  as  a  means 
of  populaYion  control.    A  further  negative  reaction  might  stem^from  the 
expectation- that  the  teacher  should  assume  a  counseling  role. 

There  is  a  need  for Vsi;;ea4iT)g  level  evaluation  to  dete/inine  if  thej^evel 
is  too  high.  ^V,^ 

There  may  t^e  unfavorable  pupil  reactions  from  those  with  strong  religious 
and  moral  beliefs  an^d  from  those  who  resent  in'quiry  into  their  personal 
values.    The  inclusion  of  emotion-laden  material  and  activities  could 
cause  problems  for  some  students.    Even  some  students  who^  feel  that  they 
are  coping  with  their  personal  problems  may  begin  to  doubt  themselves 
after  viewing  some  of  the  negative  case^  material . 

Because  of-^    the  recjui  ronients  for  summer  v;prkshops,  teacher  traininq,  and. 
the  enrichment  follow-up  programs  outside  of  the  local  school  system,  tliere 
seems  to  be  little  community  involvement  in  j:ontent  or  teacher  preparation. 

Favorable  reactions  wi.ll  sten  from  many  teaching  source  materials,  the 
variety  of  teaching  strategies,  the  organization  of  the  teacher^'  guides 
and  the  effort  to  eliminate  stereotyping.    We  are  unable  to  judge  whether 
these  favorable  reactions  will  outweigh' the  adverse  ones  because  of  a 
lack  of  sufficient  copies  of  the  curriculum  packages  and  time  pressure,- 

Question  6:    Are  the  jDroposed  and  jOnjU cijp_a_ted_ o^^^^ 
ma  ter  1  a  l_s~jje_sjjabl,e?  < 

The  panel  has  mixed  reactions  with  respect  to  desirability.    Members  agree 
that  the  materials  will  accomplish  two  of  the  results  anticipated  by  tlie 
developers--that' they  will  deepen    the  student  i^der^tandi ng'of  their 
relationships  to  their  own  society, and  of  its  likenesses  to,  and  differences 
from,  other  societies.    Some  members  of  the  panel  doubt  that  the  material s 
will  trigger  insight  into  the  student's  own  actions;  others  think  they  will. 

Many  fears  were  expressed  by  panel  members  of  possible  unintended  conse-- 
(juences.    Perhaps  the  most  important  was  that  some  of  the  reading  materials 
and  student  exercises  may  be  emotionally  upsetting  to  students  whose  situ- 
•at-mns-Tn -1-1  f-e  are  not  usual i llegUimate^    child^MMK  thildrpn  of  divorced 
parents,  children  with  a  parent  in  prison,  and  the  like.    The  critics, 
however,  were  sure  that  the  developers  did  not  intend  to  slight  this 
problem. 
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-A  more  specific  objection  raised  by  several  panelists  was  tbat  the  exercise 
in  which  students  follow  through  the  process  of  eugenic  selection  tervds  to 
give  sanction  "to  this  principle. 

There  vjas  also  some  feeling  that  th?  emphasis  \p-  Units  1  and  3  was  on" 
children  with  problems  to  the  neglect  of  discussion. of  those  who  adapt  - 
successfu.l  ly  to  their  life  situations.    Some,  but  not  al  1 ; -panel  ists  felt 

 the  materials  fail  to  make_suf/icjeiLtly.  clear.„tl)e  jljstin(-tiye--natuce  " 

orTiumans  in  the  hierarchy       species  and  that  their  ability  to  manipulate 
-     symbols  distinguishes  them  sharply  from  other  species  in  thought  and  action, 
conferring  upon  them  a  dignity  thdt  needs  to  be  emphasized. 

On  the  positive  side,  the  panel  thought  *here  were5    few  examples  of 
stereotyping  by  sex  and  race.    They  also  were  impressed  bv  t?ic  degree  to 
^,    which  oral  and  visual  materials  are  employed.    There  is  no  doubt  that  the 
•text  materials  are  attractively  put  together. 

,    One  Weakness  that  was  pointed  out  is  not  a  failure  to  me^t 'object i vps\ 
4  but  the  absence  of  an  objective;  i.e.,  to  give  oppor.tuni  ty 'for  written 

analysis.  -These  interesting  materials  would  give  oppurtuni ty 'for  chal- 
lerlginy  written  assignments. 

Question  J':.  Do  these  instructional  materials  presont  implenjen ta tion 
R^'pMj-:^ls^  for  tfie  scjhooj  $?' ' ' -----   

ihe  TO!  lowing  sta-tement  was  added  by  four  panel  members  (McGouqh,  Enqstrom' 
Lirleham,  and  CampbGll):  •  ^    \  . 

V  , 

As  a  side  effect  of  providingspecial  training,  preparatory  time,  and     '  " 
psycliic  reward  to  EHH  program  .teachers,  oths-r  teachers  might  tend-to  feel 
•    discriminated  against.    A  staf f  mora^  prob'l em  mi ght  resul  t. 

General  respon^fc  of  the  Panel: 

»  • 

A  wide  variety  of  problems  must  be  faced  and  overcome  iT  this  program  is 
to  be  implemented  on  a.larqe  scale.     Its  adoption  by  a'district  would 
require  substantial  additional  investments  in  materials ,' teScher  in-service 
education ,  and  community  preparation. 

Participating  teachers  would  generally  require  additional  knowledge  in 
such  fields  as  anthropology,  sociology,  psycholoqy,  and  in  the  biological 
fields  of  ph/s  lology  .and  evolutionary  theory.-    Also,  they  would  nood 
advanced-  training  jri  the  methods  of  social  studfos  %\h  as  the  ^se  of 
TKjuiry,  t.dso  studies,  role  pi ayi ng ,■  simul .ition*qames\  and  open-ended 
.      '   mdt(v;ials.    The  successful,  use  of  thi s-program  would  Require  an  unusually 
cok'ipotent  toacficr.  . 
V  •  •  .  . 

IVovidinq  for  f.nc  training  of  such  teachers  wou\ld  tost,  the  school'  district 
a  c'jnsid«'r.it>l.'  sum  of  iwhey.     In  addition,  Hk-  Waininq  of '  suhsti  lutes  and 
.v^  J'  re()lacon;ent  t'-.u.hers  ^ould  make  teacher  trainingUn  ongoinq  program  cost.  6 
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IfTs'lHely  that  the  oxtensive  daily  prpparation  required  to  teach  this 
program  wou'.d  manddLe  the  allocation  of  more?  preparation  time  during  the 
school  day.    The  "freeing  up"  of  each  tr-ncher  for  one  aciu-.tional  ppnod 
per  day  wculd  cost  approximately  20..  of  a  teacher's  salary  per  year. 

The  relatively  higf  cost  of  the  package  might  discourage,.-ome  schools 
from  adopting  the  program.    The  per  student  cost  will  be  higher  than  the 
costs  of  starr^^rd  secondary  school  i-extbooks,  olthouqh  this  panel  cannot 
estimate  the' actual  per  ftujent  cost  to  a  school  distri'ct. 

The  valuer  orientation  o'  this  program  would  probably  necessitate  the 
provision  of  an  alternative  course',  if  this  were  to  be  a  required  unit. 
Providing  such  an  a>terna_tive  would  be  costly,  but  would  not  be  necessary 
if  EHN were  provided  as  an  elective  course. 

Question  8:  -  Are  the  cosls_lo_r_j;m£leme^^^ 
iy-Sonabj_e? 

The  adoption  of  this  progra-ii  would  probably  cost  a  district  more  than 
traditional  programs.-  There  vjould  be  ongoing  costs  such  as  training 
replacement  teachers  and  renting  or  replacing  software. 

School  districts  could  possibly  develop  alternative  interdisciplinary 
programs,  using  cros^-di sci pi i nary  team- teachi ng  techniques  and  currently 
available  materials.    However,  we  are  not  saying  that  such  a  locally 
■<lev3loped  course  would  be  conipletely  comparable  to  the  F.HN,  only  that  it 
would  be  an  alternative  to  it. 

In  a  aeneral  discussion  of  the  cost  of  implementing  a  controversial 
course    the  social  costs  of  creating  conflict  wi-thin  the  community  must 
be  ronsidered.    Fcr  example,  introducing  a  controversial  program  like  EHN 
couTd  possibly  result  in  a  loss  Of  support  for  the  local  school,  budget 
defeats,  and  law  suits. 

The  cost  of  implementing  thjs  program  is  reasonable  to  the  degree  that  a 
■ communi  ty  i  s  :  • 

a.  Open  to  value  exploration  by  students  through  organized 
school  programs  arfid  behavior  modification; 

b.  Supportive  of  its  school  system"^; 

c.  Affluent  enough  to  support  this  program; 

d.  Moti^vated  to  allow  experimentation  with  innovative  pr^ograms. 
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Question  9:    Is  the  niana^efnentA^^^^  pjan  adejiuate  Jqr  pjioducin^ 

these  instructional  matenalsT 


To  the  best  of  our  knowledge,  the  overwhelming  inp'jt  has  come  from 
scientists  in  the  preparation  of  material.    Teachers  were  involved  in 
formative  evaluation  during  the  development  of  the  materials,  as  field- 
test  participants,  but  were  not  part  of  the  materials  development  team. 
(Untested  questions  are  suggested  for  use  by  teachers  m  the  Overview  of 
l!l^.-.Coujse  and_G^^^^^  to  Assess  Them,  the  guidebook  for"^Teache7sT 

p.  53).    As  far  as  we  can  telT,  there  has  been  no  input  from  lay  people. 

T^ere  was  a  budget  item  for  internal  evaluation  in  the  original  proposal. 
We  presu^.^e  that  this  money  was  spent  as  indicated,  since  EDC  is  a  well- 
known  organization  of  professional  competence.    The  EDC  staff  has  made 
site  visits  to  their  field  test  stations.    They  have  held  teacher  training 
institutes  and  community  education  programs.    However,  we  have  no  evidence 
of  the  details  of  the  internal  monitoy*ing,  nor  do  we  know  what  changes 
in  the  material  development  process  have  been  brought  about  by  these 
activities.    From  the  original  proposal,  the  current  proposal,  the  summary 
statement  or  other  materials  made  available  to  this  evaluation  team,  we-  . 
have  found  no  evidence  of  any  independent  or  outside  evaluation. 

We  have  no  information  on  which  to  judge  whether  the  administration  of  the 
project  is  top  heavy,  too  thinly  administered  or  neither. 

We  nave  seen  the  following  materials  and/or  information  provided  to  NSF: 
the  original  proposal  and  the  current  proposal;  all  the  uni ts--s tudents 
and  teacher  materials,  most  of  the  films*,  a  summary  statement  to  this 
team  and  two  extensive  communications  between  NSF  and  EDC.    As  far  as  we 
can  tell,  the  NSF  staff  feels  the  formal  and  informal  sources  of  informa- 
tion provided  have  been  adequate.    We  have  no  reason  to  doubt  this  feeling. 

We  also  wish  to  condiment  on  the  elegance  of  the  experimental  materials. 
The  cost  of  these  editions  is  excessi ve--glossy ,  heavyweight  paper,  type 
setting;  etc.    Although  some  visual  attractiveness  is^an  important  part  of 
the  course  materials, expensive  production  is  not  warranted  in  experimental 
editions.    Among  other  things,  the  present  experimental  edition  sets  a 
floor  on  the  costs  which  will  ultimately  have  to  be  paid  by  users--whether 
they  are  commercially  published  or  published  by  the  developer.    We  also 
note  that  a  100^  overhead  cost  was  requested.     If  allowed,  this  was  cer- 
tainly a  factor  in  the  costly  nature  of  this  project. 

This  question  was  difficult  for  this  evaluation  team,  given  the  time  and 
inforn-i{:iun  available.    NSF  staff,  or  other  monitoring  groups  are  lietter 
prepared  to  make  judgements  on  these  questions  based  on  auditinq,  site 
visits,  and  otfier  means. 

Th^T-f'  f]lf:.'>  wfii^h  .ippoar  to  bo  quite  imi'ortant  to  this  louv^c  woro  not 
availrjblo  to  the  evaluation  tf^m;  they  cjrp  "M.uifiun tors , "  "Rock-a-Hyo- ' 
Baby,"  and  ' Is  It  Just  Chante?" 

3lG 
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Add i Yi on 3 1  c oi .-jiip n't  s"  ti y  Or.  Ethel  T o b a c  h  : 

1)    Physiology,  anthropology-  sociojofi,'  -  nd  .p=;y(  hnl  oqy  qivp  necossdry 
insights  into  human  behavior  as  do  history  and  philosophy.  The. 
characteristics  of  the  human  species  as  we  know  it  today  should 
indeed  have  serious  study  in  comparative  studies  with  other 
species,  but  bhe  differences  must  not  be  overlooked.    The  evolu- 
tionary history  of  the  speciation  process  that  resulted  in  the - 
human  species  is  not  yet  more  than  a  set  of  theoretical  proposi- 
tions.   The  discussion  and  presentation  of  one  viewpoint  about 
hentability  of  behavior  is  still  only  a  proposal  to  be  tested; 
yet  the  student  is  asked  to  work  out  the  inheritance  of  behavior 
under  selection  pressures,  without  suggesting  that  other  processes 
might  also  function.  , 

Tnp  ei"phasis  on  evolutionary  change  through  a  simplistic  relation-  - 
''     ship  between  genes  and  behavior  (the  latter  viewed  -is  "structual") 
as  proposed  by  lorenz,  Tinbergen  and  others  cited  in  the  Unit,  has 
been  challenged  by  Schneirla,  Lehrman,  r-iol  tz  (psychologists); 
Lewontin,  Hirsch,  Dobzhansky  (geneticists);  Leacock,  Alland 
(anthropologists).    The  presentation  of  only  one  point  of  view  is 
reflected  in  the  failure  of  the  authors  to  present  data  and 
analyses  of  the  data  to  support  the  assumptions.    The  presentation 
is  based  on  a  dichotomy  between  "inborn"  and  "learned."  This 
dichotomy  has  been  challenged  by  those  cited  above  and  by  some 
etholog'sts  as  well  (Hinde;  Bateson). 

Although  the  authors  state  that  "genes  are  chemical  structures" 
they  do  not  describe  the  developmental  genetic  process:    genes  .re 
defined  by  their  expression  in  particular  functions  given  certain 
doveloom.ental  conditions.    The  authors  conceive  of  genes  as  con- 
troVling  p'fiy^io'loT/^and'thus  behavior."    The  inferences  that  might 
be  made  on  the  basis  of 'this  formulation  are  stated  below. 

The  eiiuating  of  different  human  cultures  and  different  animal 
uroijps  IS  another  example  of  the  underemphas i s  of  differences  among 
species.    The  assumption  that  animal  behavior  increases  the  under- 
standing of  one's  own  behavior  is  at  best  tendentious. 

2)  i'O'j  is  it  possible  to  create  a  scientifically  literate  population 
without  iiitroducinij  students  to  formal  methodology  and  bibliography? 
"Dp-ei^ohasis"  is  not  a  heluful  word  here;  perhaps  "insufficient  use 
of~.  .. 

3)  Tnis  is  nut  clear.     Should  "Decausn  of"  read  "Given"? 

4)  " ;  1  Ipgi  t  i:.iate"  slinuld  be  "born  Out  of  wedlock." 
•■|.-' lid  "rpl  .it  ivply  '        this  pcint. 
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ePlhe  following  statement  was,  added  by  four  panel  members  (McGough. 
Engstrom,  Linehan,  and  Campbell): 

"As  a  side  effect  of  providing  special  training,  preparatory  time, 
and  psychic  reward  to  EHN  program  teachers,  other  teachers  might 
tend  to  feel  discriminated  against.    A  staff  morale' problem  might 
result.''  ^ 
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D.  13.  d:    EHN  (Panel  3):    Individual  Panelists'  Responses  to  10th  Review 
Question:    What  are  your  general  impressions  of  the  curriculum? 
Panelist:    Dr.  Douglas  Alder 

T^>ese  materials  are  tiandsome.    The  developers  have  beensavvy  in  the  pedagogi 
rai  st'-ategies  they  used.    I  am  onl/  disappointed  that  they  stayed  so 
close  to  the  MACOS  model.    The  materials  are  too  expensive  to  be  wide  y 
adop^able  and  the  content  is  so  controversial  that  school  systems  will  be 
inviting  a  cofrmiunity  fight  if, they  do  adopt  them.    The  saddest  si  tuat-ion 
is  that  the  above  1  imi tations  have  got  them  in  the  same  publishing  corner, 
as  they  were  with  the  MACOS  curriculum.    No  publishers  will  touch  it  ex- 
cept the  one  that  published  MACOS.    The  EDC  staff  is  a  ^^i'jst-rate  profes- 
sional organization  but  I  wish  they  could  have  disciplined  the^ir  tastes. 
The  field  test  materials  were  produced  in  an  expensive  fonnat  that_rivai 
some  materials  in  their  final  published  form.    I  understand  that  they 
know  that  media  use  and  layout  are  crucial  to  the  learning  effectiveness 
of  field  test  students  but  the  I'slick"  nature  of  the  field  test  copies 
almost  makes  the  EDC  into  a  publishing  house.    Some  might  even  become 
suspicious  -that  the  EDC  considered  the  possibility  of  not  attracting  a-  , 
publisher  so  that  the  materials  were  set  in  a  fonnat  that  could  be  used 
by  merely  printir.g  volume  copies  of  the  field  test  "materials  and  becoming 
their  own  disseminator.    This  is  hardly  the  business  that  >JSF  should  be 
in--providing  an  alternative  to  the  free  market.  ' 

The  developers  exhibit  a  zeal  to  introduce  the  behavioral  sciences  into 
the  High  School  curriculum  yet  they  have  chosen  an  approach  that  is 
likely  to  backfire. 

Panelist:    Dr.  Robert  C.  Angell  ^ 

I  regard  this  as  a  scientifically  sound,  innovative,  and  imaginative 
course.    It  is  especially  well  put  together  from  different  discip  ines 
and  uses  excellent  teaching  aids  -  pictures,  films,  and  analytical  exer- 
cises    The  teacher's  guide  is  well  done  and  gives  much  of  what  is  needed 
to  handlp  this  unusual  course.    Though  this  course  may  cause  some  community 
complaints,  I  believe  the  students  will  find  it  exciting  and  fruitful. 
There  is  no  existing  course  that  covers  the  same  ground.    That  ground  is 
highly  significant  and  this  course  covers  it  admirably. 

The  one  great  drawback  will  be  the  expense  to  the  school  of  the  whole 
package  -  films,  texts,  teacher's  guide,  etc.    I  am  afraid  many  schools 
will  not  be  able  to  afford  it. 

If    as  an  elective  course,  parents  are  given  the  opportunity  to  see  it 
bpforp  their  children  take  it,  I  doubt  that  there  will  be  serious  com- 
"u'lnity  complaints.    I  therefore  feel  that  the  developers  should  not  be 
n  qui  red  to  revise  it  extensively.    There  will  have  to  be  opportunities 
fcr  teachers  to  get  training  sessions  if  the  course  is  to  reach  its  run 
potpntial  in  the  classroom. 
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Panelist:    Mrs.  Alethea  Campbell 

No  comments  submitted. 
Panelist:    Dr.  George  W.  Carey 

My  impressions  concerning  EHN  are  best  expressed  in  a  general  form. 

The  material  simply. will  not  be  we'll  received  in  the  1  ocal  ■  communi- 
ties.   I  also  believe  there  will  be  difficulties  in  securing  a 
publisher.    The  implementation  process  will  be  costly  and  complex. 

2.  I  find  the  materials  $re  strongly  prejudiced  toward  cultural  relativism 
which  very  definitely  opens  up  the  possibility  that  the  students  will 
not  come  to  appreciate  the, ways  of  life  in  their  own  culture  and  the 
values  which  they  embody.,  v 

3.  The  materials  are  not  new;  nor  is  the  approach.  Most  of  them  -  or 
materials  just  like  them  -  are  used  in  a  more  sophisticated  manner 
at  the  col  1 ege  1 evel . 

I  concur  most  emphatically  with  the  general  panel  assessment  on  questions 
^,  'fo,  and  P5  and  the  implications  raised  there. 

Additional  general  coimients 

(A)  Our  initial  group  decision  regarding  procedure  as  a  logical  one 
given  the  circumstances:    namely,  five  days  to  examine  with 
thoroughness  three  major  projects  in  the  social  science  area, 

having  to  draft  responses  to  nine  general  questions  and  sub-questions, 
and  finally,  having  to  draft  responses  to  these  questions  in  smaller 
subcommittees.    Even  though  our  procedures  were  reasonable  ones, 
we  did  not  have  the  time  to  complete  our  tasks.    Our  discussions  in 
both  the  smaller  committees  and  the  group  never  were  able  to  turn 
themselves  very  far  from  the  questions  that  were  put  to  us  by  NSF. 
The  ten  questi.ons,  in  turn,  overlapped  and  in  many  cases  were  re- 
dundant. 

(B)  Not  all  materials  were  available  to  us.    In  some  cases,  materials 
were  available  only  in  limited  quantity  which  caused  problems. 
This  was  true  in  varying  degrees  with  all  three  projects  under 

-     review,  most  so  with  respect  to  Exploring  Human  Nature  (EHN)  and 
Human  Behavior  (HB).    In  my  judgement,  this  was  a  very  sprious 
shortcoming  with  respect  to  EHN,  certainly  the  most  controversial 
of  these  projects. 

(C)  With  respect  to  the  programs  under  review,  one  of  the  major  questions 
that  arose  continually  concerned  need;  that  is,  whether  a  need  ex- 
isted at  the  secondary  level  for  courses  built  along  the  lines  set 
forth  in  these  programs.    In  this  respect  the  following  should  be 
noted; 
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1)  We  were  more  or  less  forced  to  take  the  word  of  the  project 
initiators  relative  to  need.    There  was  no  way  for  us  to  deter- 
mine need. 

What  is  clear,  however,  is  that  need,  as  set  forth  in  the  pro- 
posals,  was  in  large  part  confused  with  the  presumed  novelty  of 
the  approach.    More  exactly,  in  all  proposals  much  was  made  of 
the  fact  that  the  existing  high  school  social  science  curricula 
did  not  utilize  the  approaches  outlined  in  the  proposals. 

While  this  is  undoubtedly  true  in  all  cases,  such  a  state  of 
affairs  simply  does  not  constitute  evidence  of  need.    There  are 
countless  approaches  to  the  study  of  man  which  are  not  utilized 
at  the  secondary  level  but  from  this  it  does  not  follow  that 
the  secondary  curricula  are  deficient  and  in  need  of  revamping. 

2)  Where  need  was  shown  in  justification  of  one  program  through 
citation  to  surveys  which  reveal  an  alarming  ignorance  on  the 
part  of  large  percentages  of  the  population  concerning  our 
basic  constitutional  system,  the  project  itself  was  not  directed 
to  the  alleviation  of  the  deficiency.    Quite  the  contrary. 

The  CPE  program  expressly  states  that  its  chief  value  is  its 
lack  of  emphasis  on  the  formal  institutions  and  processes  of 
our  government.    In  this  sense,  the  whole  project  is  an  anamoly. 
Part  of  its  justification  rests  on  the  political  ignorance  of 
the  American  people  with  respect" to  formal  institutions,  yet 
its  thrust  in  no  way  would  serve  to  rectify  this  condition.  It 
would,  in  fact,  make  the  situation  worse  if  its  program  were 
implemented  at  the  secondary  level. 

3)  While  need  cannot  be  accurately  assessed,  there  are  bits  of 
information  that  throw  some  ligiit  on  the  matter.    For  example, 
the  EHN  project,  after  the  expenditure  of  2.5  million,  has  only 
"interested"  one  publisher,  the  same  one  which  published  MACOS. 

■  One  would  think  that,  if  there  was  a  real  need,  a  number  of 
conmercial  publishers  might  express  serious  interest.  Moreover, 
the  CPE  project  is  hardly  revolutionary  and  the  materials  which 
it  offers,  although  highly  biased,  are  far  from  original  in  ap- 
proach and  could  easily  be  duplicated  by  any  number  of  commercial 
publishers  at  a  fraction  of  the  cost.    Indeed,  at  the  college 
level,  such  materials  have  been  produced,  albeit  in  more  sophis- 
ticated form.    This  fact  tends  to  undercut  the  claim  of  need. 

(D)  The  CPE  project  by  all  evidences  is  faii^ly  far  along  (more  than  1.2 
million  expended  to  date)  and  the  fact  is  that  no  adequate  appraisal 
of  its  output  has  yet  been  made.-   This  is,  in  my  judgement,  a  very 
serious  shortcoming.    There  is  need  for  a  review  by  disinterested 
political  scientists,  i.e..  political  scientists  not  connected  with 
the  project  in  any  way,  past  or  present. 

(E)  The  ten  question  format  designed  by  NSr  simply  precluded  panel  con- 
sideration of  certain  basic  matters  such  as  those  I  have  mentioned. 
Those  who  read  the  committee  report  should  at  least  be  apprised  of 
this  fact. 
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Panelist:    Mr.  Coe  Dexter 

The  Exploiting  Human  Nature  materials  are  innovative,  high  aualitv 
sophisticated,  instructional  materials.    Their  successful  use  within  a 
school  district  would  require  a  high  level  of  corimitment  or>  the  part  of 
the  teachers,  the  school  district,  and'the  community.    Any  district 
using  these  materials  should  expect  and  prepare  for  a  certai/t  amount 
of  controversy  to  result  frdm  their  use.    All  appropriaL  seqmentro^ 
hi  ITTflT'''.      r'''''  Preparafo^y'stages  0?  In    ia ting 

oTgoJng  pr'orram'  "  "'^"■^^"■"^  '^''^''''^ 

I'^S'll^'lU  l^^^  the  development  of  these  materials  has-been 

a  worthwhile  project  of  the  National  Science  Foundation.    However.  1  . 
also  believe  that  because  of  their  cost,  level  of  sophistication,  and  ,  , 
c^Ji'TS''!'  H^^r  "'^^      ^^^"^lly  "sed  in  Relatively  few  • 

school  SoSn."'"^^^''^^'^^^^  :  ■ 

7  ' 

In'consiUering  future  funding  of  such  curriculum  development  efforu!  ' 
tne  NSF  might  consider  the  general  recommendations  suggested  by  this 
panel.  -ja  j 

Panelist:    Mr.  David  Engs'trom  .      >  .  . 

The  Exploring  Human  Nature  materials,  in  my  opinion  as  a  student,  were* 
well  done.    The  reading  level  was  comprehendab'le  for  the  average  student- 
The  curriculum  utilized  such  methods  as  group  discyssio'n.  audio-visual.  ' 
role  playing  exercises  to  stimulate  the  student's  interest.    The  layout 
was  attractive.    However,  the  sequence  of  modules  overlapped  in  some 
instances  and  in  othersi,  the  following  modules  had  no  relevancy  to  the^ 
previous  ones     Exploring  Human  Nature  could  also  use  more  written  exer- 
cises    The  EHN  curriculum  with  alternations  would  be  an  exciting  coUrse  - 

c  ^'^^^  ^^^^^^"^  ^°  ^^^^  c'>"^se  wa?  offered  at  my 

school.  I  would  take  iti  ;  "  ' 

Panelist:    Mrs.^^'^ma  Fancett 

In  many  vvays .  Ex£loHna  Hu^  reflects  current  thrusts  in  social 

studies  and  this  is  to  be  commended.    The  program  is  interdisciDl inarv 
^nH'tSLn'nnVj"  ^'^o^S^ ^-producti ve .    It  employs  a  variety  of  teachiJig 
and  learning  modes  and  techniques.    The  accompanying  films  are  excellent. 

It  is  extremely  regrettable  that  some  highly  controversial  content  is 
included  in  an  othenvise  creative  and  exciting  package.    S^ch  inclusion 

ipnoH.l-o5"f''        ""'ftf^'  of  schools  and  students  who  otherwise  might 
have  benefitted  from  ,t.    Also,  the  confidence  of  teachers  and  the  public 
in  new  programs  is  jeopardized.  . 

I  am  in  agreement  with  other  p  

to  do  a  thorough  study  of  all  materials 


[.^'"J"  other  panel  members  that  we  had  insufficient  time 
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Panelist:    Dr.  John  C.  Line'han      -  • 

My  appointed  role  on  this  panel  has  been  to  represent  the  administrators 
of  the  pret-college  sector  of  the  Public  Schools. 

The  incomplete  condition  of  the  curriculum  package  made  available  for 
evaluation,  both  before  our  ^rrival  (pre-study)  and  on-site,  has  made  an 
accurate  evaluation  difficult  and  educationally  frustrating. 

The  highly  controversial  niture  of  the  content  that  was  on  tiand  is 
-probably  the  main  reason  for  my  reservations  as  to  the  wisdom  of  publish- 
ing and  ^disseminationg  this  course  of  study. 

The  costs  -of  implementing  this  project  in  an  average  school  system  must 
receive  consideration.    The  perijupll  costs  projected  are  not  competitive 
with  other  competing  .materials. 

■It  is  my  belief  that  this  course  of  study,  when  introduced  into  many 
school  curriculums,  will  be  lead  to  parental  disfavor  and  resistance, 
due  to  sections  that  seem  *to  be  an  invasion  of  the  parental  domain. 
Administrators  that  are  already  Involved' with  increasing  community 
scrutiny  and  criticism,  demands  for  budgetary  reduction^,  increase  1" 
class. size  and  now  "a  return  to  basics"  will  not  consider  adding  a  costly, 
ujiproven  project  to  their  school  problems. 

Vcoimend  the  authors  for  the  innovative  format,  V^t  question  the  ad- 
vanced stage  to  which  the  project  has  been  carried  without  determining 
the  need  and  marketability  of  the  [)roject. 

NSF  has  a  well  deserved  reputation  and  prestige  for  its  previous  contri- 
butiSnl  to  education,  due  to  its  experienced  staff  and  years  o   expenen  e. 
Any  reduction  in  their  role  in  this  area  would  be  a  loss  to  all  educa 
tion.    NSF  should  be  more  completely  involved  withprojects,  ^ijoii  S^^"* 
approval  to  completion  and  be  properly  funded  to  do-this.  .   n  this  manner, 
p?bjects  with  little  market  value  will  b^  terminated  at  earlier  stages  of 
growth,  or  will  be  revised  to  meet  market  and  public  acceptance. 

Panelist:    Mrs.  Kristine  McGough 

A  course  such  as  EHN  deserves  a  lengthy  critique.  ,»J"t°''*i"'*^^^,-ncMf?!" 
of  a  lack  of  complete  curriculum  packages  for  panelists  p  us  a"  insuff  - 
cient  (time  to  review  the  material,  I  will  confine  myself  to  my  general 
imoJeJs  ons  °  "personal  feelings"  and  "recommendations."    Wearing  my 
"S  member-"  hat,  with  a  sincere  effort  at  objectivity  and  the  ability 
tS  SoL  witMroup  conLnsus,  I  find  nothing  particularly  outstanding  in 
JSeTterUr.    The  slick  packaging  is  not  new  -  many  other  curricula 
have  similar  well-illustrated  books,  films  etc.    The  "package"  might 
even  be  a  minus  -  so  much  material  is  being  developed  in  this  mode  that 
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one  wonders  if  students  of  the  future  will  be  able  to^deal  with  a  -plain 
^'   printed  page.    Unit  1    appears  to  d&el  with  one  particular  theory  of 

human  behavior  -  to  the  exclusion  of -others'  -  this  does  not  seem  to  be 
'    '  good  educational  practice.    Unit  3  spi-ms*  similar  to  materials  already 

existing'  in  such  materials  as  those  by  Guidance  Associates. used  in 
^  "Family  Life  Classes  as  well  as  the  type  of  material  appearing  in  the 

Contact  series.    On  the  positive  side,  the  exposure  of  students  to.  the 

models  of  adolescence  by  Erickson.  A.  Freud.  Hoi  l  inshead,  etc:'- seems  . 

like  a  good  -idea.  -\ 

Removing  my  "hat"  an^  putting  on  my  "apron,'"  from  a  mother's  viewpoint, 
my  feelings  about  the  course  are  extremely  negative.    I- feel  the  material 
•    does  not  view  man  in  a  proper  light  -  the  genetic  theory,  in  my  eyes, 
downgrades  the  concept  of  man  as  a  spiritual  being  with  free  will.  I 
find  the  student  exercises  to  be  offensive  -  the  Natural  Selection 
Experiment,  with  its  spinfner  and  gimmicks,  seemed  to  reduce  students,^ 
as  evidenced  by  the  dialogue  in  "From  Many  Perspectives,"  to  sitting 
around  callously  discussing  who  "made  it"  and  who  didn't  -  this  is- 
not  a  personality  development  I  desire  for  my  children.    In  the 
Teacher's  Guide,  Unit  1,  the  teacher  is  given  a  treatise'  on  over- 
population with  several  alternate  solutions  to  the  problem.  However, 
the  suggestion  to  the  teacher  is  to  have  the 'students  design  a  program.- 
of  eugenics  -  it  does  not  take  a' Ph.D.  to  get  the  point.    I  could  probablv 
go  on  for  pages  with  my  negative  feelings  about  this  course  but  I  will 
refrain.    Generally,  I  feel  EHN  goes  into  value  areas  •which  are  the  'r 
province  of  the'  home  and  the  church.    When  asked  to  serve  on  this 
panel,  I  questioned  my  role  since  I  was  a   nonprofessional.    I, was  told 
that  it  boiled  down  to  "Would  you  permit  your  child  to  take  this  course?" 
My  answer,  and  I  believe  that-o^-many  other  parents  in  America,- is  a 
resounding  No!  I  ■ 

On  a  broader  issue,  I  am  distressed  that  my  tax  dollars  were  useVto 
develop  this  material.    I  have  been  led  to  believe  that  because  of  the 
tremendous  funds  already  invested  in  EHN-  this  project  will  go  forward 
regardless  of  the'panel  report.    If  so,  it  is  most  unfortunate  as  it 
will  probably  cause  another  MACOS  controversy.    I  feel  the  FedeVal 
Government  should  involve  itself  in  curriculum  development  onl;^  in  the 
most  extreme  cases  of  national  need.    In  my  opinion  there  is  no  such 
need  for  this  course--in,  fact  the  American  people  would  probably  be 
better  off  without  it. 

\      '  ''• 

Additional  general  comments:  , 

I  am  basically  in  ppposition  to  federal-involvement  in  curriculum  areas  - 
by  its  very  nature  it  tends  to  remove  control  of  education  form  the  local 
community.    By  the  time  the  community  has  V  voice  in  deciding  whether 
or  not  to  adopt  a  given  curriculum,  many  millions  of  public  tax  dollars 
have  already  been  spent. 

As  a  layman,  it  was  startling  to  read  of  the  elaborate  diffusion  projects 
involving  NSF  curricula.    Although  there  is  much  talk  of  "needs  assessment" 
in  the  gr^nt  proposals,  the  diffusion  projects  seem  to  contradict  this. 
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At  the  risk  Of  §ounclihg  lik.e  ^the  little  boy  in  "The  Emperor's  New  Clothes" 
who'is  pointin^out  the  obvious  *  if  thpre  was  such  a  great  national  need 
for  some  of  these  curricula,  why  does  the  government  have  to  spend  tax 
dollars  to  "sell"  them  to  the  citizens?   'in  the  case  of  some  curricula 
I've  seen,  v^e  could  be  in  the  position  of  financing  the  man  who  is  selling 
us  the  snake  oil.    As  a  parent  I  was  shocked  to  see  the  lack  of  parental 
input  at  the  proposal  stage. 

Since  I  realize  that  there,  may  be  instances  ifi  which  the  resources  of 
the  FefJeral  Governxnent  may  be  useful  in  the  development  of  certain  cur-  , 
ricula,  I  wonder  if  this  might  not  be  handled  better  by  funds  to  the 
states  with  close  monitoring  by  NSF  and  a  legal  requirement  for  citizen 
involvement  during  the  development  stage.    Also,  since  many  federal 
projects  are  experimental  in  nature,  I  see  no  way  that  pcoper  needs  assess- 
ment can  be  carried  out  without  involving  parents. ^Since  it  is  our  tax 
money  and  our  children- who  are  used,  it  seems  to  me  we  should  have  a  voice, 
in  deciding  whether  we  "need"  a  particular  program J 

Panelist:    Dr.  Michael  K.  O'Leary 

There  is  an -important  and  ^ontfnuing  role  to  be  played  by  NSF  in  support-  »^ 
ing  inrvovative  social  sciefi6e,,materials  that  are  sorely  needed  in  American 
.education.    However,  .projetts^  such  as  EHN,  CPE,  ar>d  HB  should  be  funded 
only  on  the  basis  of  documented  needs,  supported  "by  evidence  systematically 
gathered  from  social  scienice  teachers  and  local  community  representatives^. 

I         '     '  i  '     *  .  " 

In  funding  proposals  anc^  iin  monUoring  development  MSF  should  concern  , 
itself  with  the  market  foif**  the  materials  produced.    This  entails. satis- 
fying the-criteria  of  (1)  meeting  identified  needs,  (2)  flexibility  of 
educational;  uses,  (3)  low  cost,  (4)  quality  of  the  materials  and  (5) 
avoiding  widespread  rejection  byft:eachers,  administrators  and  the  commun- 
ities in  w'hich  the  materials  will  be  used. 

Projects  funded  by  NSF  should  pay  equal  attention  to  the  development  of 
both  the  teacher  and  the  student  materials.    Teacher's  guides  shpuld  be 
developed  which  minimize  the  need  for  specialized,  costly  in-service 
training  and  which  enable  teachers  to  implement  the  program  adequately* 
even  if  they  are  not  specialists  in  the  discipline  being  covered. 

Panelist:    Ms.  Juliana  Podraza 

EHN  has  many  sound,  edut^ational ly  beneficial  aspects  which  would  enrich 
,a  social  studies  program.    The  benefits ,  Jipweyer',  are  overshadowed  by 
several  disadvantages.    This  extensive  program  may  be  purchased  by  few 
schools  due  to  the  expenses  involved  in  both  purchasing  the  materials  and 
in  providing  the  necessary  teacher  training. 

The  teacher  manuals  v/ould  need  revision  wh.ich  would  enable  the  teacher, 
also  any  substitute  teacher,  to  implement  the  program  more  effectively. 
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Those  portions  of  the  program  that  evoke  objection  from  the  local  com- 
munities should  b^. eliminated  to  facilitate  acceptance  of  the 'program. 
It  seems  that  those  portions  causing  the  objections  are  in  the  teacher 
materials,  therefore,  this  would  not  effect  the  content^of  the  curricu- 
lum for  EHN.  L 

i 

Since  no  publishing  company  at  this  time  is  willing  to  bid  for  this  pro- 
gram, NSF  should  consider  modification  of  both  the  materials  and  the 
price  which  would  warrant  a  wider  acceptance  and  purchase  of  the  materials 

Panelist:    Dr.  Ethel  Tobach 

In  answering  question  10,  I  believe  a  statement  of  my  rationale  for 
approaching  "Exploring  Human  Nature"  and  "Understanding  Human  Behavior" 
1.S  necessary. 

1.  The  science  of  behavior  should  be  taught  throii^  the  integra- 
tion of  concepts  of  evolution,  development,  physiology, 
anthropology,  sociology  and  psychology. 

2.  Today  biology,  anthropology,  sociology  and  psychology  as 
academic  disciplines  deal  w'ith  many  aspects  of  behavior,  both 
on  the  human  and  nonhuman  animal  levels.    All  are  concernefJ 
with  ecological  issues,  and  thus  by  implication,  problems  of 
adaptation  ancj  environmental  processes, 

*• 

.It  is  thus  difficult  to  integrate  the  professional  disciplines 
.in  the  development  of  teaching  materials  (see.  Dr.  John  K. 
Bare's  application  and  statement  about  the  1967  conference  a' 
called  by  APA)  because  each  discipline  is  interested  in 
dev-eloping  its^own  educatix)nal  program  because  of  needs  to 
respond  to  the  professional  futures  of  the  membership  of  the 
professional  organizations.  %     '  ' 

3.  Behavioral  science,  mdre  than  any  other  science,  is  intimately 
related  to  societal  processes--its  value  systems,  its  govern- 
mental and  community  organizations,  its 'codified  forms  of' 
responsibility,  between  citizen  and  governrT^^nt:    Therefore,  it  ^ 
is  most  important  that  in  developing  prograiris  for  teaching 
any  one  of  the  behavioral  sciences  that  all- those  concerjied  . 
be  involved:    students,  teachers,  educational  admint6trators\  ' 
parents,  governmental  agencies  and  administrators,  and 
institutions  which  train  teachers.  ^ 

These  populations  should 'be  involved  in  every  aspect, of  the 
teaching-material  development:    conceptualization  of  a  possible  ^ 
need;  determination  of  the  need;  conceptualization  of  ways  to 
satisfy  the  need;  evaluation-x)f  the  success  with  which  the  need 
was  met;  future  planning.  .         *  ' 
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.  4.    Th6  educational  process*,  once  it  is  th^  product  of  the  jinte- 
grated  activities  of  the-groups  mentioned  in/'3**  above/ should 
then  be  carried  out  by  individuals>ho  are  tr^ained  in  presenta- 
tion of^  the  substantive  mat^erial.    THe  learnir^g  process-  should 
have  tfie.\support  of  specialized  personnel'to  aid  in  the  activ-' 
ities  which  guawntee  that  tne  stQdents  and  teachers  are 
operating  at  their  maximum  efficiency;  if  students  or.:  teacher;s 
requlY'e  individualized  instruqt-ion  o,r  counselling  for.  personal 
emotional-social  problenjs,  that  ktnd  of  professional  service 
should  be  available  to  both.    The  teacher  and  the  student 
should  not  stand  in  any  type  of  glinical  relationship  to, each 
other.    It  is  hoped  th&t  the  teacher  will  be  a  %)rue  educator, 
sensitive  to  the  behavior  and  needs  of  the  student  and  abje  to 
n^aximize  the  student's  learning.    Where  the  teacher  is  unable 
to  do  so,  the  "possibility  of  eliciting  help  from. other  ' 
resources  should  be  real.  * 

Therefore,  the  nwterial  developed  for  the  teaching  of  behavioral  science 
should  be  organized  to"  p>esent  the  student  with  the  currently,  accepted 
Jnforrfia-tion  about  a  field  of  knowledge;  ^here  that  information  is  still 

debatable  because  questions  have  been  raised^about  the  scientific 
validity  and  re^liability  of  tjie  m&terial,  the  students  and  the  teachers' 
should  be  made  familiar  with  the  issues  involved,  the  mos-t,  widely  held 
viewpoints  on  the  matter  ^nd'the  need  for  further  research  tA-resolve 

'  the  issues.    THIS  IS  THE- MOST  IMPORTANT  THING  THAT  STUDENTS  <iAN  LEARN 
ABOUT  ANY  SCIENCE:    THE  STUDENT' IS  BEING  TAUGHT  THE  PRESENTLY  ACCEPTED 
KNOWLEDGE-AND  SOMETIMES  SCIENTISTS  THEMSELVES  ARE  NOT  IN  AGREEMENT. 
THE  STUDENT  CAN  THEN  Bf  LED  TO  UNDERSTAND  THAT  THERE  IS  PLA.CE  FOR  THE 
PARTICIPATION.  OF  NEW^ SCHOLARS  IN  THE  ELABORATION  OF  NEW  KNOWLEDGE. 

REMEMB.E«:  "THE  WORLD  IS  ROUND." 

*  I  also- recommend  that' the' relationship  between  the  programs  in 
"Exploring  Human  Nature"  and  'Understanding  Human  Behavior"  should  be 
reviewed  and  integration '))etween  the  two  realized. 

1.  'These  two -programs  'should  be  integrated  and  should  represent 

the  work  of  the  evolutionary  biologist,  tlie  developmental^ 
biologist,  the  geneticist,  the  anthropologist,  the  psychol- 
ogist and  the  sociologist.    There  is  tod  mwcti  overlap  among 
the  current  curricula  in  the  different^disciplines.    If  , the  ^ 
various. disc^iplipes  cannot  work  together,  I  would  be*so 
'  didactic  as  to  say  that  no  discipline  should  receive  any 
support  for  a  program  that  is  already  represented  in  the 
integrated  program.    The  disci-^  ines  should  be  aware  that  if 
they  cannot  work  together,  they  cannot  get  support  alone. 

2.  In  both  programs,  there  is  too  great  a  possibility  that  by 
appealing  to  the  self-interest  of  the  student  in  personal 

•    problems,  th&  substantive  materials  of  the  disciplines  are 
under-emphasized  and  the  more  "romdnticized":asf)ects  of 
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b&hayiQr  wil    be  overemphasized.    The  material  that  is  beirw  " 
loit  .  should  en  ighten  the  student  about  the  relationship^ 
.tnnf^^  ind.ividual  arfa^cifll  behavior?  a'nd^hould  inform 
r.T.         in  Individuals  can  receive  the  guidanc^and 

'  wa"^ed.    However-,  .the  classroom 

-  -ser'vice°  '  '''^  Professional 

3.    aI  a  comparative  psychologist (evaJution  of  behavior)  I  aro 

•sl^^?l^wr^T  '"^       ^''^  ^^^^  ^^^"^  ^'-ea  0^  psychoTiil^al  ' 
'    ^wir  represented  except  in  the  EHN.    Please  be 

awaZ-e  of  my  personal  bids' tn  this  respect. 

iUes^of  lhP°Sl?iiI,^?  ^"'"''  some  general  statement  about  the  activ- 
]n  f^^^ational- Science  Foundation  and  its  role  in  science  education 

In  order  *o  do  S9.I  would  require  more  information  than  I  have  available 
to  me.    ^ome  of  my  questions  are:      '  ava.ii^Die- 

J^^\M-°"ship  betWe^  the  Office  of  "Educ^  "  " 

ana  the  NSF  function?      ;  -    .  ' 

*  2.    Has  standardization  of , scientific  material  to  be  dis*  ^ 
seminated  been  discusserby  federal,  state/  and  municipal 
educational, AgencTes?'  *  "  . 

'"^        '  •  *  " 

J.  -How  much  relationship  is  tHere  betwWn  these  NSF  activities 
and  curricula  in  teacher-training  instotions? 

^2o^^"^c^5^^''°''^  info^rmation  my  remarks  are  undoubtedly  limited  in 
their  usefulness.    However,  the  questions  indicate  my  concern.    First.  s 
I  m  in.  favor  of  a  standardized  science  curriculum  i^  those  areas  o"f 
science  where  controversy  ts  at  «  minimum;  i-n  this  instance  thf 
tlnlVlT°^   controversy"      moot.  .  (Please  see  my  other^emarks  •• 
sc?enc9S  )  ^  °^       '"^''^''^  ^'^"-^'^  '^'^''^  behavioral  • 


^Mnnn^;oH  ''^J^^'^^^^  ^fforts  being  made  by  NSF  ara  to  be  encouraged  and 
EdS^aHoJ'  Jh'1^°  "°  integration  among  NSF,  Office  of 

Education,  and  dbove  all  teacher-training  insti tuti\ons  is  essential. 

P.nl?In^fn^  at  h-^Oing  had  this  opportunity.    I  hope  that  my  "learn-rng'' 

tijr  o'  h.  SJ^^'h^"^^  '""^-^'3  ^"  "^^  ''^^"Q  constructively"^  contribu? 
tiye  to  the  NSF  and  to  science  education.  . 


TT 


Add! tional  cojiiment  by  Mrs.  Krisfine  M.  McGough'  ' 
eJplriS^E?:^."''""*  °' Part.c.patlon  in 

to 
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D.  14.  a:   HB:    NSF  Descriptive  .Information 

PRDJEX:T  TITLE:    Human  Behavior  Curriculum  Project  (HB) 

.PROGRAM:    Science  Curriculum  Development 

PROJECT  DIRECTOR:    Johp  Bare 

INSTITUTION:    American  Psychological  Association 

DEPARTMENT:    Carleton  College,  Northfield,  Minnesota 

BUDGET:    Total  Granted:  $676,408 

Dates:  1/1/74  -  Present 

PROGRAM  OBJECTIVE:    Science  Education  Improvement  j 

'PROJECT  OBJECTIVESt    Develupuieiil  of.  muduldr  nidLeri^  OTT-hmnan  behavior  for 
use  in  high  schooT courses  on  psychology  and  other  fields.' 


PROJECT  SUMMARY 


OBJECTIVES 

Goals  and  objectives  / 

1.  The  goal  of  the  project  is  to  improve  the  quality  of  inrstruction  Jn 
\         human  behavior  in  the  secondary  school. 

2.  The  Specific  objective  is  to  de'^elop,  validate,  .and  *fWeminate  30 
modules  for  instruction -4n  human  behavior,  a  module  here  defined  as 
a  self-contained  unit  of  2-3  weeks  duration.   ^  ^ 

3     The  target  audience  for  the  modules  is  those  /Students  with  therange 
of  ability  typically  found  in  grades  10-12.  /Because  instruction  in 
^         human  behavior  now  occurs  largely  at  the  12|;h-grade  level,  n  is 

expected  that  the  modules  will  have  their  greatest  use  there.    On  tne 
other  hand,  since  grade  level  is  not  a  ^oofi  measure  of  individual 
ability,  the  audience  may  be  thought  of  a^  secondary  school  students 
generally.  ,  " 

ACTIVITY  PLAN 

Project  time-table 

1.    During  the  first  year  (1974):    the  project  office  has  been  set  up; 
the  Steering  ComiiMttee  has  met  and  suggested  a  list  of  topics;  wide- 
spread publicity  has  been  given  to  the  project;  the  module  topics 
have  been  described  in  both  the  HBGP  Newsletter  and  in  the  APA 
MorHtor;  a  Module-Design  Handbook  has  been  published  and  distributed: 
and  development  work  has  begun  on  several  modules. 
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2.'   The  design    local  testing,  revision,,  two  national  testinas   anH  fin^i 
revision  of  a  group  of  modules  are  expected  to  Ja  e  aLroxiW^^ 
I?e'"p'ected^"'  ''''        '''''  acco'p'?"Stl' 

completion  of  design, Jocal  testing,  revision^  first 

and  second  national  testings,  final  revision,  and  pro-   

duction  of  the  first  five  modules; 

.completion  of  the-design,  the  local  testing,  "revision, 
the  first  national  testing  and  subsequent  revision  of 
the  next  ten  modules; 

beginning  of  the  design  of  the  last  15  mpdules; 

 J^ie-raouflt4flr-o^^i:tre^1mp^  effort; 

the  su£eortin£  efforts  for  the  accomplishments 
above,  -including  the  solicitatioVi^  and  selection 
of  the  modules,  the  monitoring  of  their  production, 
the  design  of  the  evaluation  instruments  and  the 
particulars ^of  the  evaluation  methodology,  editina 
and  revising  the  materials  in  the  project  office. 

ORGAN  I ZAT I  Off  AND  MANAGEMENT 

1.    Responsibility  for  policy-making  and  planning  is  lodged  in  a  steer- 
.  inicormittee  of  15  prominent,  behavioral  scientists  appo  ntedTT^ 
the  American  Psychological  Association's  Board  of  Directors 

^'    Snti^'lni^Jj''  ''^m''*"^  °"  schools,  the 

in  ft.  b  •     ^  r  P''?ble'"s  one  encountersM'n  these  areas  is  lodged 
wi1?'''°'^  Committee.    Their  first-hand  information  abou?  edu 

of??ce     nd  ?hP  ^nH^rJ  '°  '^f  ^'^^''^■"9  Committed,  the  project 
office,  and  the  module  teams,  keeping  them  focused  on  reality. 

3,  .  Responsibility  for  the  design  of  the  modules  lies  with  design 
teams  working  in  the  field  and  selected  on  the  basis  of  wr  tten 
prospectuses  evaluated  by  the  steering  comnittee  and  prbjert     -  ' 

nrnwInnH      t^T  ^^'"^    '  ^° ^^1^*^^  ^  ^^P'"^  within  the  matrix  ' 
provide.d  by  the  Steering  Committee;  develop  the  module  in  terms 

?p.t  ?  '"^  ^^^^^^te  of  its  success;  pre- 

Zifil\  Jli^^  local  schools;  ,and  revise  it  on  the  basis  of  the ^ 
initial  feedback.-  The -module  is  then  submitted  to  the  project 
ilnlr  I  responsibility  of  the  staff.  As 

ndicated  above,  the  final  product  will  be  the  result  of  the 
joint  efforts  of  the  Steering  Corniii ttee,  the  module-design  team 

CO  SI  t         hir'''-,  team  i-s'for  U'to 

unH  I     J-  t  ^ej^\i°''3l  scientist,  two  master  high  school  teachers 
and  two  high  school  students.    It  mus.t  be  emphasized,  however^  that 
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variations  are.  not  only  possible,  but  desirable.    What  is  important 
is  that  each  design  team  is  constitutP'i  of  those  with  competence  in 
secondary  school  teaching,  those  with  competence  in  the  subject 
matter,  and  those  who  represent  the  student's  perspective.    Nor  is 
it  expected  that  the  person  who  has  the  primary  responsibility  for 
.  the  team— the  team  leader— will  be  the  behavioral  scientist.  Indeed 
of  the  first  few  modules  funded,  two  of  them  have  a  secondary  school 
teacher  as  the  team  leader. 


1.  In  December  1967,  APA  sponsor-d  an  NSF-funded  Pre-College  Planning 

Session  in  Williamsburg,  Virgnia.    Participants  in  that  session^  

rej)res£riliii5--the-di scipiwe^  -of-^syeWhjgyT-surtotcjgyT^anEfi^  , 
and  economics  and  the  field  of  Education,  envisioned  a  secondary 
school  behavioral  science  curriculum, consisting  of  a  unified  first 
course  followed  by  specialized  courses  in  "the  separate  disciplines. 
To  that  end  tne  group  proposed  that  it  become  the  steering  committee 
for  a  cross-disciplin*ry  conference  that  would  seek  to  conceptualize 
such  4.  curriculum.    At  the  same  time,  however,  the  group  acknowledged 
the  nefe'd-for  the  separate  disciplines  to  proceed  independently  in 
developing  curriculum  materials. 

2.  In  December  1969  a  group  of  prominent  psychologists  initiated  a 

■  policy>  statement  favoring  pre-college  curriculum  development.  The 
staterlfent  was  subsequently  adopted  by  the  Education  and  Training 
Board,  the  Board  of  Directors,  and  the  Council  of  Representatives  of 
the  APA. 

3.  The  statement  became  the  foundation  both  for  a  5-week  project  at 
Oberlirv  College^in  1970  (funded  by  the  U.S.  Office  of  Educataon) 
that  produced  the  first  edition  of  the  aforementioned  sourcebook 
for  high  school  teachers,  and  for  a  14-month  effort  at  the  UniWsity 
of  South  Carolina  in  1971-72  to  develop  two  prototypic  instructional 
modules^ (also  funded  by  U.S.O.E.). 

4.  -  In  '.<'72,  the  Board  of  Directors  of  the  American  Psychological  Associ- 

ation, on  the  recoirmendation  of  the  Committee  on  Pre-College  Psychology 
and  the  Education  and  Training  Board,  voted  to  appoint  a  director  of 
a  proposed  curriculum  project  whose  first  task  would  be  the  develop- 
ment of  a  proposal  to  be  subn\,itted  to  an  appropriate  funding  agency. 
In  August  1972,  John  K.  Bare,  Professor  of  Psychology  at  Carleton 
College,  was  named  director  of  the  project.    On  February  21,  1972, 
the  proposal  was  submitted  t,o  the  National  Science  Foundation,  and 
after  review  and  modification,  the  Human  Behavior  Curriculum  Project 
for  Secondary  Schools  was  funded  on  January  1,  1974. 

PERSONNEL   ;  * 

a.    The  Project  Director  is  Dr.  John  K.  Bare,  Professor  of  psychology 

and  former  chairman  of  the  department  at  Carleton  College  (Minnesota). 
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Dr.  Bare  has  .a  longstanding  interest  in  pre-college  antf  undergraduate 
educa.tion  in  psycholegy.    A  past  president  of  APA's  Division  on  the 
Teaching  of  Psychology,  he  served  as  staff  director  for  the  5-week 
Program  on  the  Teaching  of  Psychology  in  the  Secondary  School  at 
Oberlin  College  in  summer  1970  and  authored  Psychology:    Where  to  Begin, 
a  bpoklet  for  the  beginning  teacher  of  psyc^iology  jointly  publishedby" 
APA  and  ERIC/ChESS.        ;  ^  r  j 

Ttfe  Associate  Director  for  Evaluation  is  Mr.  Robert  S.  McCargar. 
Mr.  McCargar  has  undergraduate  and  graduate  training  in  psychology,  - 
sociology,  and  social  psychology,  is  extensively  experienced  in  social- 
=Defiaifcj^^l-re^arch  on  a  broad  range  of  coimunity  problems,  including 
urban  renewal,  social  work,  and  delinquency,  has  taught  at  the  college 
level,  and  served  as -both  an  evaluator  and  a  curriculum  developer. 


\ 
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D.  14. •b:    HB  (Panel  3):    Project  Director's  Response'to  10  Review 

Questions 

Question  1:    Is  there  a  genuine  need  for  these  instructional  materials? 

The  need  for  the  materials  is  -reflected  in  several  ways. 

'  0   No  systematic  attempt  to-  introduce  the  subject .of  psychology 
into  the  high  school sjm5_b^ri  undertaken,  yet  the  data  available 
(Engle,  195^  Gertler  and  Barker,  1972,  Statistical  Abstract  of 
the  U.  S.,  1974-75)  indicate  that  the  growth  in  the  number  of  high 
S€ho<54^©^^f«r4n§^sychology  is  both  remarkable  and  surprising.  Four 
percent  of  the  high  schools  in  1950.  off erecl  a  course  in  psychology; 
19°!:  did  so  in  1971.    In  the  four  years  between  1969  and  1973,  the  ^ 
estimated  number  of  high  school  teachers  increased  from  7,400  to 
9,800  (NSTA  figures),  and  in  1973  there  were  one-fifth  as°many 
teachers  of  psychology  as  there  were  in  biology.    In  1971-72,  64?^ 
of  Colorada's  high  schools  offered  a  course'  in  psychology,  in  other 
states--l)el aware— 45%  (1-972-73),  Florida-80r„  (1970-71),  Georgia-35"'4 
(1972^.73),  and  Montana-34%  (1972-73)  (Stahl , -1974) .  'The  growth',  it 
should  be  noted,  thus  appears  to  stem  from  student  interest  and 
demand. 

\  ■ 
0    In  1973  the  number  of  states  having  separate  provisions  for 
certification  in  psychology  was  30  of  51  (including  the  District  of  : 
Columbia),  and  the  remainder  had  no  legal  provision  (7),  provision 
under  social  studies  03),  or  provision  under  behavioral  science 
(1)  (Johnson,  1973).    Thus  in  2  of *5  states  the  teachers  have  not 
had  a  training,  program  designed  with  the  advice  of  leaders  in  the 
field.' 

I 

0   No  materials  are  available  that  utilize  the  methods  of  instruc 
tion  that  teachers  have  'found  desirable  (Nuthall  and  Snook,  1973)- 
The  available  materials  are  usually  in  textbook  form,  with  one  to 
three  authors  (Kasschau  and  Wertheimer,  1974),  they  thus  rely  on 
teaching  strategies  that  may  put  some  students  at  a  disadvantage, 
and  they  have  not  been  produced  with  assistance  of  both  high  school, 
teachers  and  students  who  can  provide  invaluable  insights  and 
suggestions. 

0   The  most  difficult  task  for  all  teachers  is  to  keep  one's^ 
knowledge  current  enough  to  teacTf  a  wide  variety  of  topics.  These 
materials  will  provide  for  the  teacher  the  background  necessary  to 
teach  them  as  well  as  resources  that  would  otherwise  not  be  available. 

0   There  is  widespread  need  .for  greater  understanding  of  others 
as  well  as  ourselves,  and  these  materials  lead  the  student  in  that 
direction. 
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to  this  Sff?ce!'  ^^"'"P^s  from  unsolicited  correspondence; 


mplict  in  the  statement  above  is  an  answer  to  the  first  sub-question 
It      P.!?nn  °"'h  ^^l  P^°J«^Vhas  not  carried  on  an  independent  effort 
at  assessing,  needs,  however  those-may  be  defined;  we  are  cdgnizant 
of  research  in  this  area^  , 

The  number  of  students  that  the  materials  might  reach  is  hard  to  estimate- 
•     Fairly  recent  date  (Stahl,  1974)  suggest  that  52%  of  the  high  chool 

~    ^-'.201  iLudents  in  Honda  were  taking  a  course  in  1^70-71    a  four 
y|ar  estimate  would  be, approximately  100,000,  with  761,000  enrolled 
l?/n'f°;hr^  ^^/^  '^'^^      1573);  and  in  Oklahoma  in  1972,  ^ 

?J  n?  °^       S^r^^^rs,  U%  of  the  sophomores,  and 

1%  Of  the  freshmen  were  enrolled  in  a  course  in  psychology. 

No  instructional  material  like  those  being  developed*  is  available 
]nfLV  ^e?^^?°^s;  there  are  materials  on  related  topics  produced 
in  the  Sociological  Resources  for  the  Social  Studies  (SRSS)  but  these 
JLJT  %5°<i°l°9i"l  point  of  view;  there  are  materials  at  a  lower 

pl^nn  M^'!        '?'"fu°^  ^^^'"9  Pi'oduced  by  the  Human  Sciences 

Program,  a  few  of  the  topics  to  be.  treated  will  be  covered  in  the 
Individualized  Science  Instructional  System,  but  overlap  will  be 
carefully  avoided;  there  is  Exploring  Human  Nature,  but  it  is  a  year 
course,  its  approach  cart  be  described  as  involving  a  macro-  compared 
to  the  micro-analysis  of  this  project,  and  th^  .emphasis  is  on  the 
ways  in  which  societies  shape  the  individual  ratht    than  on  the 
variables  responsible  for  individual  behavior  and  the  way  that 
•  5jg3U    "^^^  interact,  to  which  ^he  materials  of  this  project  will 

Question  2:    Is  there  a  market  for  these  instructional  materials? 

The  question  and  the  sub-questions  essentially  ask  whether  there  is  a 
market  for  these  materials  in  terms  of:    competition  from  available 
.  ft^atenals  ;the  availability  of  space  in  the  curriculum,  the  project's 
dissemination, plans,  the  need  for  funds  for  implementation,  the  past 
response  of  free  enterprise,  and  the  likelihood  of  use.    Each  of 
these  variables  will  be  treated  separately. 

Avjilabje  matei^^^     There  are  for  the  high  school  nine  textbooks, 
three  laboratory  manuals,  and  no  books  of  readings.    None  of  these  ' 

^5°^^!  teaching  strategies  which  high  school 

teachers  have  found  to  be  desirable.    Far  more  importantly,  none  of 
the  presently  available  materials  have  articulated  the  teaching 
strategies  with  the  content,  and  none  make  use  of  one  of  the  unique 
Characteristics  of  psychology--the  possibility  of  using  the  content 
to  teach  the  content.    The  principles  of  learning  may  be  used  to' 
teach  learning,  experiencing  a  perception  may  bemused  to  teach  about 
the  perception,  and  so  on.  • 

o3± 
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The  availability  of  space  in  the  curricujuni..   The  data  cited  above  - 
TndlMTeThat'lnst ruction"  in  psychology  and  human  behavior  is  already 
a  fact,  and  the  amount  of  instruction  is  increasing.    The  materials  in 
this  project  are  designed  not  only  to  fU  semester  or  year-long  courses, 
but  to  be  used  for  as  little  as  two  to  three  weeks  in  other  courses  to 
extend  them  into  the  dcJniain  of  human  behavior,  e.g.,  courses  in  biology 
and  human  development.    A  module  on  the  topic  of  human  learning  (How  We 
Remember  What  We  Need  to  Know)  might  well  speak  to  theOearmng  in  which 
all  high  school  students  are  involved. 

The  dissemination  plan.    Dissemination  is  used  here  to  mean  the  broad- 
castTnT'orTnformaiion  aboifjt  the  project  and  its  materials  to  those 
responsible- fur  indkiiig  decisis  about  a^frt4efis,  an4-5TOuTtaneous  y 
providing  widespread  information  about  the  project  to  others.  Prelimi- 
nan  information  has  already  been  presented  in  person  to  the  Curncu  um 
CoiiflTHttee  of  the  National  Council  of  Social  Studies  and  at  two  annual 
meetings  of  the  American  Psychological  Association^  and  such  efforts 
will  be  extended  to  the  Association  of  Supervisors  and  Curriculum 
Developer's,  the  National  Science,  Teachers  Association,  the  American    ■  , 
Education  Research  Association,  as  well  as  the  regional  associations  of 
these  organizations  where  they  exist.    The  project's  Advisory  Committee 
members  provide  us  with  resource  persons, 'as  do  module  team  members,  in„ 
the  Committee  on  Pre-College  Psychology  of  APA,  pre-college  l/.aisons 
with  the  Educational  Affairs  Office  of  APA,  the  local  and  national  trial 
teachers,  and  members  of  the  American  Psychological  Association.  Most 
importantly  the  American  Psychological  Association,  through  its  clearing- 
house for  pre-college  psychology  publishes  a  free  newsletter.  Periodically,, 
nine  times  a  year,  and  our  newsletter  accompanies  it  four  times  a  year. 
There  are,  of  course,  several  journals:    Ihe^ili.stpry  Teadier,  Ieachin3_of 
Psychology,  Social  Education  (the  last  two  are  both  willing  to  carry 
articles  on  our  efforts,  we  have  been  told). 

The  reliance  on  NSF  impj enientation  monies.    If  implementation  is  con- 
HiTv'eT'oT'Srir^duding  p'rel inTiTary  trials,  the  training  of  resource 
personnel,  and  the  orientation  of  schools  and  key  teachers,  then  NSF 
monies  will  be  required  for  the  preliminary  trials,  but  it  would  seem  . 
to  be  possible  to  rely  less  on  NSF  for  training  of  resource  personnel 
and  perhaps  in  orienting  schools  arid  key  teachers.    The  latter  results 
from  the  facts  that  1)  previous  curriculum  projects  , have  provided  some 
instruction  in  the  teaching  strategies  to  be  employed,  and  2)  the 
materials  are  designed  to  provide. as  much  as  po5Sible  in  terms  of  the 
needs  of  the  teacher  as° the  module  is  used. 

The  past  response  o_f  free  eAt^PJ-Jse.    As  indicated  above,  the  response 
Tirthe¥ayt  ofn:he' free  market  has  been  to  produce  textbooks  and 
laboratory  manuals,  ofl^' patterned  after  introductory  college  texts,  • 
and  the  latter  leave  much  to  be  desired.    Moreover,  it  is  an  erroneous 
assumption  thet  the  high  school  course  should  be  a-simpler  version  of 
the  college  course.  — — - 
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^and  Company.  Xerox.  Holt.  R  neharrlnd  Lston    E?ns!  J  ^tt  v"^? 


Question  3: 


Interestingly  enough,    o"ne  who  has  not  studied  behavior  systematical Iv  " 

other  variable,  and  one's  own  behavior  is  taken  as  the  standard.  ^ 

[lature.pf  thejeajnj  Learning  must  of  course  build  urion  thP  ' 

previous  learning  and  the  inTe>ests  of  the  students    hut  i^Mncf  ?  . 
the  student  beyond  the  present  in  both  know     ge     d       e    st       T  ! 
occurs  in  a  variety  of  ways.  i.e..  by  reading,  by  lisieninq    from  ■ 
renect"n:°"''         ''''''  participation.  i.n'discussJon  L'^n 

fJ^A^ire  of  the  d^^^^^^^^  In  psychology's  relatively  short  historv 

psychologists  have  become  convinced  that  human  behavior  can  be 
systematically  observed,  that  it  exhibits  enough  reguLuy  to  make 
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■  Dossible  the  derivation  of  general  statement!;,  and  that  principles  of 
°u"a   ilhavtor   often  quite  different  fro.  those  based  on  t  e  opinion 
aenerated  by  private  experience,  can  be  discovered  by  empirical  means. 
Ta  recognize  that  the  same  principles  make  possible  an  understanding 
of  tie  behavior  of  others  as  well  as  one's  ow,i  is  to  eniphasi  e^  he 
similarities  that  all  of  us  share;  to  understand  how  the  variables 
he  ir  nciples  differ  for  each  of  us  and  what  the  vanab  es  are 
that  are  most  important  to  those  differences  is  clear  y  centra,    to  ■ 
putting  self  into  society.    The  result  of  such  ['"derstandin^..nig  t 
well  be  greater  respedt- and,  compassion  for  another  and  an  equalitanan 

 view"  of  all .  

The  study  of  human  behavior  appear?  to  enjoy  .other  unique  ^^^^^^^teri sties. 
For  one  thing,  the  question  of  whether  the  subject  matter  is  /elevant 
aooeaJs  to  be 'inappropriate.    The  more  appropriate  question  might  be 
whether  anything- in  the  content  area  is  irrelevant  to  the  understanding 
of  human  behavior.  ^ 

Most  importantly,  an  ^Understanding  of  human  behavior  ^P^f 
values  that  each  of  us\ holds.  If  one  can  see  clearly  the-consequences 
of  any  behavior  for  al\.  that  knowledge  must  be  critical  information 
•    in  the  making  of  the  va^ue  decisions  which  all  of  us  face. 

If  the  analysis  of  the  nature  of  the  learner  above  is  correct,  then 
inec!n  expect  that  materials  developed  in  this  project  will  fill  the 
needs  of  the  learner.  „ 

Fvprv  effort  will  be  made  to  insure  that  the  individaul  modules  will 
rrf7ect  rhese^alLmptions.  goals  and  values  championed  here   an  hose 
materials  that /^ccompany  this  report  do  so,  we  believe.    Materia  s  . 
might,  of  caur^,  be  generated  by  another  set  of  g°^ls  and  values, 
but  the  assumptions  about  the  needs  and-  the  nature  of  the  learner 
reflect  rea  ity  in  the  opinion  of  the  project  staff,  or  very  nearly 
do  so     The  goals  chosen  here  and  the  values  which  they  reflect  are 
of  key  importan  I  to  the  materials  and  provide  a  continuing  source  o 
S»tivation  for  the  difficult  tasks  involved  in  curriculum  development. 

Tn  turn  to  the  clarity  and  cohesiveness  of  the  materials,  for  the  pur- 
pose  of  ths  a   we    it  i?  assumed  that  cohesiveness  refers  to  a  package 
Sf  several  modules  and  that  clarity  refers  to  each  and  a  1  module  . 
Because  the  materials  available  are  Jr^C    ritv  can  be 

for  achieving  clarity  and  cohesiveness  is  described.    Clarity  can  be 
assured  by  adequate  review  by  the  project  staff,  the  Steering  Committee. 
?he  Advisory  Committee,  from  the  results  of  the  local  and  national 
trial,    nd  by  the  inclusion  of  high  school  teachers  and  s  udents  on 
the  development  teams.    To  assure  cohesiveness  tj^e  project  staff  will 
prepfre  frr  teachers  a  handbook  suggesting  the  selection  and  organ  za- 
tioS  Sf  yan-ous  modules  into  a  longer  course  with  several  alternat  ves, 
and  the  teacher  handbook  for  each  module  will  identify  possible  inter- 
faces with  other  modules.    For  each  possible  set  of  modules  there  will 
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be  provided  something  seldom  found  in  an  elementary  text-a  statement 
of  the  rationale  for  putting  the  materials  together.  siaiem.ent 

Question  E  can  refer  to  the  selection  of  topics  from  the  larae  number 
in  the  discipline  or  the  selecttt)n  of  prop5?TlT  forinclu  ion  as 
modules,  regardless  of  the  topip.    The  Selection  of  tJe   opk    a  d  ' 

rJ^^.r'^'''"L'".^^':'"^  °^  pribritywere  accomplished  by  the  Steering 
Co^rttee  on  the  basis  of  three  criteria:  the  certaint^  of  thi  knowl- 
edge in  the  area,  the  interest  of  the  mater^'al  for' the  studm^  and 
the^appropriateness  of  the  m^aterials  fgr  us,  by  the  Mgh'schooi 

■  is\asid'^n^"h^V^f inclusion  in  these  materials 
IS  Dased  on  the  following  criteria: 

Rationale.    What  aspects  of  behaviora-1  science  are  apDealed  to  as 
a?d  Jh^^rS"  1°^  developing  the  unit?    Are  there  coSc'       t    t'wi  11 
aid  the  students'  understanding;  "are  there  principles  that  are  we 
grounded  in  data;  are  there  basic  processes  that  the    tXt  shou?J 
be  familiar  with;  does  the  unit  provide  a  perspective  tS  i    he  pful 
^^piif  ?2  ''^^^^vior;  does  the  unit  lend  itself  partici  arly 

and  oJ°hJS?  '^'i  behavior'can  be  sy'stematicany  s U^died; 

of  behaJ?or?     ^^""^^^'^^^  widespread-  erroneous  jot  ions  of  the  causes 

If  the  topic  has  rjot^been  included  in  the  list  by  the  Steerina  CommittPP 
IS  a  convincing  case  mi^de  for  the  inclusion  of  this  top  fi    Lad  of  ' 
one  on  the  list?    Are  there  needs  amohg the  students,  important  objectives 
or  circumstance?  that  emphasize  the  desirability  of  a  ,un'?ron  this  topic? 

Otyectives  jnd_2oa^  ^  Does  the  proposal  contain  a  set  of  well- 
formu  a ted  objectives  for  the  unit?    Are  the  objectives  real    tic  for 
the  students  for  whom  they  .are  designed?  ^Are  the  central  problems  for 
ach.eving.the  ob  ectives  identified  and  discussed?  Xe    he  ob  ec  iv" 
then  integrated  into  the. body  of  the  proposal?  oojectives 

Are  the  broader  goals  of  the  Unit  included  with  at  least  some  elabora- 
tion?   Do  the  objectives  lead  to  the  achievement  of  the  goals? 

Mearistp_lhejoals.    Are  the  means  of  accomplishing  the  obdectives 
speTp  out?    What  is  the  rationale  or  evidence  that  suppor?  hi 
conclusion  that  the  means  will  indeed  'accompl ish  the  ends'  What 
assumptions  underlie  the  selection  of  tfie  m?ans?    Are  ?Sose  assumptions  ' 

rnsSrf^^^^^  ^''^1"''  '"^''^'"^y        the  design  of  ' 

Jrateai     I        .V  ^  '"S  ructional  techniques  appropriate  to  the  , 
strategy?    So  far  as  possible,  is  the  knowledge  used  to  teach  , 
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the  knowledge,  e.g..  programming  to  teach  operant  learning,  role 
playing  to  teach  about  roles,  and  so  on? 

Does  the  material  appear  to  be  potentially  intriguing  to  the  high 
scrtool  student? 

Is  the  student  led  by  the  materials  to  see  additional  problems  that 
he  or  she   might  pursue  if  he  or  she  has  the  abil ity,  "time  and/or 
motivation? 

Question  4:    Is  the  content- of  the  materials  scientifically  correct? 


This  section  asks  whether  the  materials  are  scientifically  accurate 
and  current,  whether  the  materials  train  future  scientists  or  are 
designed  to  produce  a  scientifically  literate  populace,  and  what 
portion  of  the  discipline  is  represented  by  the  materials. 

To  assure  the  accuracy  of  the  materials^- several  facets  of  the  develop.- 
\ment  process  were  intentionally  included.    Each  de.sigrj,.team  mus    have  i 
^   subject  matter  specialist,  each  proposal  is  reviewed  by  at  least  two 
m^bers  of  , the  Steering  Conimitt,ge  composed  of  15  distinguished 
beLvioral  scientists\  each  proposal  is  carefully. reA/iewed'-by  the  . 
oroWt  staff,  and  wheire  it  seems  advisable,  consultant  specialists 
may  and  have  heen  askeJ  to  review  the  proposals.    When  the  manuscripts 
for  th^  module  are  received,  the  project  staff  and  members  of  the 
SteeringTcM'ttee  again  review  the  manuscripts  for  accuracy  _  Included 
on  the  project  staff  are  two  senior  members  who  have  each  had  approxi- 
mately thiVty  years  experience  in  the  behavioral  sciences,  one  in  the 
•  experWentaM  and  physiological  side  and  the  other  in  social  ajd  applied 
areas.    A  third  content  sppialist  is  scheduled  to  join  the  staff  on 
January  1 ,  1976. 

The  same  review \process  assures  that  the  materials  are  current  and 
solidly  grounded  in  data.    The  latter  phrase  has  been  added  because 
there  is  some  fad^ism  in  science.  .There  may  be  more  than  usual  in 
"psychology.    MoreoW,  most  scientists  have  learned  to  cu    iva  e  and 
cherish  doubt.    Elsewhere' the  project  materials  indicate  that  the 
principles  to  be  included  are  those  that  have  some  chance  of  existing 
for  some  time  to  come. \ 

What  group  do  we  seek  to  train,  future  scientists  or  a  scientifically 
liiterate  populace?    "Both",  we  would  loudly,  proclaim.    But  in  order 
tq  achieve  the  broadest  impact  we  teach  for  scientific  literacy, 
confident  that  future  scientists  profit  most  from  such  training  at 
tSe  elementary  level.    The  target  audience  of  students  will  do  and 
X  behavioral  science.  ,so  th^t  they  can  apply  tFie  ideas,  perspectives, 
and  experience  to  everyday  life, 

■  i  ^  g> 

Finally,  there  is  the  question  of^the  portion  of  and  the  approach  to 
the  discipline  represented  by  the  materials,    The  to22S±  for  the 
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Zt  r^        ^"^"^^^^  representative  of  the  problems  and  findings  in 
mnH.nI      n'^':"  '''^^  ^"^  psychology.  .  Individually  Se 

•  "k'  'V'^  a  particular  topic  but  will  be  limited  to 

a  sel^ted  number  of  problems  and  findings*  wi thin  the  tooic  that  arp 
vmd  \nd  interesting  to  m  students  and  will  engage  tZ  in    earch  ' 
m  tH.?r''fh^"?-  -^^  P^^ttcular  viewpoint  is  represented  in  he 
fn  ••  I^^  ''"3'  ^'^"^  '^'^  biolog^al  bases  of  behavior 

■.Hon  ^  r'\u''^'''°"'  ^""^  ^°  '^^^^e^t  contemporary  psychology 
adequately,  the  approach  is;  as  it  must^be,  eclectic. 

Question  5:    I U-^e  coiiJe^t^^tLt materials  educa- 
tional  ly  so  mid?   — ~ — — ~          •  ■  ■• 

5^-^erp_o:r  espAci»lly.Xaxoj:abJe  rea^ctions  froin  teachers,  staff, 

fiv-?-'--vf  ™  '■eactionT^^f-iirreTeTt-he^TinlFy^^^^ 

toward  eit  er  the  teaching  strategies  or  the  content.    So  far  a?  " 

InHfl^Ji  M  m'^^  concerned,  as  mP.  Occasional  Paper  if] 

a?P   Ini  ^4"M--4°^^^^^^  '  ^^^i^ty  of  teaching  strate-  - 

w        ;    ^  !  employee!..  A5  indicated  above,  the  strategies  are  those 

.with  which  teachers  (and  their  students)  have  become  familiar     A?  ' 

■least  for  inqui,ry  teaching,  a  study  by  Coan  in  1961  suggested  that 

s'?»Coa^r?%i)^  ''''  ^°  ^^^.-^  °'  ^"Su?ry 


"■  Because  the  top-ics  for  the  modules  both  include  and  go  beyond  those 
commonly  offered  in  the  high  school  (Engle ,  1967 ;  Ryan,  1974)  pos  tive 
re  e  ;pd"'in°^    t  Tr'''        ^"^icipated.  '  Indeed,  L  correspo'nd^n  e 
received  ih  this  office  suggests  enthusiastic  approval.    However,  there 
not  TrZlT'-'  h^^^  ^°-"e  potential  for  Uerse  cdm.  n 

Sphaiinr  MoH''i''^^fi    ^^"^        f^-^iliJ^- Coun.S_eJ  i    ,  Condi  tionincj  and  ' 
?rJ-~-V?f^°-  '"^  Natural  B^^1avio>s-ln  AnimalTand  ' 

'  .hi  H  '"'J'-''  ^"^'-.e'^^'^thrd^-YTfcVirres-fh-at^^^^^^^^^ 

1  e  ahead  for  these-topics  and  intends  to  include  them  only  aft^r  it 

Hil  f  n-'n"-'''  "V^',^''^"'  °^  ^'^^  b^^t  ^d^i"  available!  including 
that  from  the  very ; knowledgeable  Advispry  Committee,  that    he-  treatment 
of  these  topics  is  "such  that  the  probability  of  an  adverse  reactfori 
virtual  y  zero.  .  We  believe  that. instruction  on  these  topics  in  he 
n7^Ll'^°     ;?  in-portantr  and  ,],any  parents  agree.    But  the  importance 
of  teaching  the  topic  of  human  behavior  'is  so  clear  that  we  will  not 
et  the  effort  be  hoisted  on  the  petard  of  those  who,  do  not  differen- 
tiate against  studying  about  various  problems  and  the  advocacy  of  a 
,   particular  point  of  view.    To  come  at  expectations  from  a  positive 
direction,  a  number  of  the  topics  seeni  highly  desirab,U  as  a  p^rt  of  ■ 

voraM'r'L"';"^'  Of  us,.and  one  mig^rt  therefore  anttc  pal te 

tavorabie  reactions  from  all.,    .  : 

-    Special  probJems_o/_spocj;al  ^^^^^^^^  the.  content  and/or  the  approach 

From  what  is  known  about  the  late  adoleVcenV Te.?.?  Erkfnd,  rQ-'or  th^ 
materials  wQuld  appear  not  to  present  any  special  problems  1^ Qui ce  to 

er|c  '  .,  «9 


the  contrary;  the  inateridls  appear  to  be  able  to  \coniplement  and 
perhaps  exten^  the -developmental  proco'-.s.    In  siudents  of  this^ 
age,  as  Elkind  ndtes,  formal  operational  thougnt  is  present  a^d 
no  new  mental  systems  devefop.  ^Moreover,  the  students  are 
differentiating  between  their  own  preoccupations  and  the  thoughts 
of  others,  a-nd  the  feelings  of  others  are  beimj  integrated  with  • 
their  own  emotions'.'  Indeed,  if  an  understanding  of  self  and 
others  is  to  be  a  part  of  the  curriculum,  it  would  appear  that 
this  would  be  an  idea*  time  to  inf^oduce  these  particular  instruc- 
tional materials. 

So  far  as  the  possibility' of  fitting  instructional  strateyieb  Lu 
learning  styles  is  concerned,  if  that  appeared  to  be  possible  it 
.would  certainly  be  part  of  the  instructional  strategy  of  the 
project.    The  data  available  on  this  issue  are  not  reassuring; 
the  early  suggestions  of  the  compatabi 1 ity  of  particular  learning 
styles  with  particular  teaching  strategies  have  been  very  diffictjit 
to  confirm  (Anderson,  1.970).    It  thus  becomes  very  di[<^icult  to 
identify  whether  there  are  h.igh  school-  students  for  whom  the 
materials  are  ill-advised  or  potentially  particularly  effective. 

•Strategies  for  value-laden  areas.    It  would  seem  to  be  impossible 
tolscapT^lue  questions  in  either  psychological  research  or 
psychological,, instruction.    Nor  is  it  in  any  way  desirab  e  to  do 
so  \wherever^^appropriate,  in  these  materials  value  problems  will 
be  confronted.    Because  we  seek  to  help  students  examine  and 
analyse  their  values,  one  consequence  might  le  a  rati oiSal  ordered 
set  of  values  that  dictate  certain. behaviors.    The  subject  matter 
of  psychology  see'ms  particularly  appropriate  for  such  purposes, 
for  valaes  must  uUimately  be  dependent  upon  the  consequences  of 
one's  behavior  for  all  others;   To  put  it  another  way,  one  of  the 
consequences -of  the  study  of  psychology  is  to  come  to  the  con- 
clilsiol  that  our  enjoyments  and  sufferings  arise  from  co^wn 
causes    and  that  what  we  value  is  common  to  us  both  and  dependent 
primarily  on  the  behavior  of  each  of  us  toward  the^other.  No 
claim  >for  origjnality  in  deali-ng  wfth  values  is  made  here,  except 
for  th€  leverage  that  our- subject  matter  provides  us,, which  would 
appear  to  be  considerable..  ^  " 

Question  6:    ArPj-.hPj_proposed  and  anticipated  outcomes' of  the 

instructional  materials  desirable?  ^ 

•  We  havt  spoken  to  intended  outcomes  by  describing  our  purposes  a.id 
goals  ^n  response  to  question  3  above    :?"^^^^°P"- I^^'^I'p 
all  of^  the  Intended  outcomes;  we  may  fail,  but  we  must  try.    ine  , 
major-Luspact  might  be  expected  to  be  on  students  and  teachers, 
and  W  former.  frt)ni  our  perspective,  are  far  more  iri.portant.  The 
.materials  are  designed  to  say  two  things  to  the  student:    ^f  you 
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learn  these  materials  you  will-  be  able  to  apply  them  in  yogr  every-  . 
day  life;  Tf  you  come  to^  understand  the  process  by  which  problems  ' 
of  human  behavior  are  posed  and\solved.  you  vH+h^in  a  perspective 
that  wi     increase  knowledge  from  your  life,  and.result  in  experiences 
that.will  serve  you  far  beyond  the  specific  content  of  this  course.  • 

Every  effort  will  be  m^de  to  keefi.  t^he. materials  "free  of  sex.  racial, 
ethmc,  and  rel.igious  bias  or  sterep'typing..  .Not  -only  is  the 
fr9ceduj::es  JoiMj^  Teams  very  clear  on  th^se  issues 

(the  booklet  IS  distributed  -to  all  t^ams);  but  fhe  composition  of 
the  Advisory  Corpittee  -provides  another  very  important  dimension  to 
n  S!!^^*  ]!!!  "^"^^      can  deal  with  potential"  problems  in. this  area. 
On  that  Advisory  Committee  of  eleven  there  are  five  women,  one  of 
nflll  '  ^^^^^e^^erican  and  a  second  who  is  Chicarm.  and  six  men. 
of  whorti  cwo  are  Black.    A  fair  description  of  that  committee  is  that 
they  are  very  pferceptive  on  this  issue,  and  quite  voc-ar..  Recall  that 
members  of  the  Advisory  Committee  rev-iew  the  materials  at  the  local 
trial  stage,  and  if  need  be.  at  the  national  tri'al  stage. 

There ^are  indeed  very  important  process  featiires  which  should  be,  '*  " 
emphasized     Psychold^y  is  unjque  am^rig  the  sciences -in  that  it  is 
at  once  both  ob-jective  and- subjective.    While  the  subje<5tive  .  • 

feaWres  are  now  just  beginning  to  yield  to  the  methods  of  sc4ehc'e^  * 
(in  the, area  of  cognitive  psychology.'  for  example),  one's  subjective 
experience  of  psychological  phenomena  adds  , to  the  understanding  of 
the  objective,  principles  discovered  by  the  usual  scientific  approach.. 
Urve  has  both  knowledge  of  and  knowledge  about  psychological 
Phenomena, -and  the  combination  provides"  a  richness"  not  easily 
oH?ine(f  jn  other  areas.    In  addition,  instruction  in  psychology*^ 
pt^esents  the  opportunity  to  use  the  material  to  teach  the  material- 
programmed   earning  can  be  u^ed  to  teaih  the  principles" on  which 
programmed  learning  is  bas^d ,  par^iicipation  in^small  groups  can 
used  in. part  to  teach  abcKJt  the  dynamics  of^such  groups.,  perceptions  . 
can  be  u?ed-to.t     ■    ySt  the  principles  perpeptipn. 

There 'is  o'no  very  importaht  feature  of  our  orocess  for  the  developiilfnt 

of -the  materials  in  this  project,  and  that  is  thg  inclusion"orhiq|j  

school  teachers  and  students  on  the  development  teams.    Tiljat  feature 
has  several  important  advantages:  .  it  provides,  during  the  develop- 
ment of  the  material ,  immediate  input  on  contemporary  teaching-  =    '  • 
strategies  of  which  the  psychologist-fiuthor  jnay  not  be  aware;  it 
prevides  continuous  monitoring  of- the  materials  in-terms  of  their 
potential  interest^to  the  high  school  student'of  which  the  psychologist 
may  not  be  aware;  it.avoids  the  problems  that  can  result  from  hav.ing 
a  text  be  perceived  as  the  latest  word  from  above;  and  perhaps  most 
importantly,  it  provides  for  mutual  instruction--the  high  schooJ^ 
teacher  by  tho  psychologist,  and  the  psychologist  by  the  higtv-ichool 
teacher.    Both,  in  our  vi-ew,  have  much' to  learn  from  one  another. 
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Questions  7  and  8  deal  with  iniplement.Uioh  and  in  part  assume  that, 
the  project  has  been  given  the  authority  ind  resources  to  provide 
for  aldetailed  implementation  plan.    Thisihas  not  been  so  in  our  . 
case.    Our  proposal ■ included  the  staff  position  of  Associate 
OiVector  for  Implementation,  whose  primary  responsibility  was  to  be 
that  of  developing  and  carrying  out  an  implementation  plan.  We 
had  conducted  a  four  month  search  for  this  person,  had  narrowed 
the  applicants  to  three,  and  were  about  to  hire,  when-  all  implementa- 
tion   f forts  by  NSF  were  stopped  pendinq  a  new  def.inition  of  policy 
by  Nor.    To  date  this  policy  has  apparently  not  been  settled  upon. 
In  view  of  the  lack  of  guidelines,  authority  and  funds  for  staff, 
we  have  suspended  planning  in  this  area.     •  ■  -  ^ 

•        '  1 
A  primaVy  reason  for  selecting  a  module  rather  than  a  text  format 
is  to  provide  a  highly  flexible  set  of  curriculum  resources.  This 
flexibility  helps  minimize  implementation  problems.    Schools  or 
teachers  may  adopt  any  set  of  topics  they  choose.    The  ease  of 
implementation  is  further  increased  by  a  well-developed  teacher 
guide,  which  is  designed  to  provide  the  teacher  with: 

0   a  clear  statement  of  ceqtral  objectives  and  methods 

'    0    a  useful  description  of  the  suggested  teaching  strategy 

0    a  general  background  di scussion.  which  places  the  topic 
•       in  the  broader  context  of  the  social  sciences,  and  presents 

a  rationale  for  i^.s  use  in  the  high  school  curriculum  / 

0    a  specific  i^'kground  section  for  each  subtopic  or  daily 
lesson,  stressing  concepts,  principles  and  procedures 

0    Specific  lesson  plans,  discussion  questions  and  related 
assistance 

\      0    suggestions  for  connecting  and  providing  transition 
\  between  parts 

0    suggestions  for  linking  the  module  with  other  topics 

Question  7:    nn^thP^n-;tructional  materials  present  implementation 
"problems  for  schools? 

Special  training.    Our  objective  is  to  make  each  module  sufficiently 
iTT^^^i^tTiTiid'that  a  teacher  without  a  specific  college  background 
in  the  behavioral  sciences  could  teach  the  module  wUhout  outside 
assistance.    However,  various  implementation  efforts,  including 
specialized  training,  would  encourage  and  facilitate  use,  and  improve 
the  quality  of  use.    This  applies  with  particular  force  to  this  content 
area,  because  many  teachers  do  not  have  a  strong  background  in 
behavioral  science  'Gnagey,  1971). 
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We  assume,  however,  that  special  ized' trriinincj  need  not  be  restricted 
to  our  materials  but  could  include  any  and  all  materials  oirreTevant 
topics.     ,  / 

% 

^6-£iiJ,_Oi>ieiiis.    The  materials  are  designed  for  use  in  systems 
employing  conventional/  scheduli/ig  and  pose  no  unusual  problems  for 
theni.    Schools  employing  modula<^  scheduling,  alternative  schools, 
or  other  less  convent/lona  1  arrangements  may  wish  to  adapt  the 
materials  to  their  spfecfal  structure.    However,  modular  units  of 
the  kind  being  prepat/ed  are  flexibV    nough  to  make  adaptation  s 
possible.  j 

Cosjts..    No  specific /cost  figure  can  yet  be  computed  for  these  materials 
The  target  cost  to  ^ach  user  is  $25-50  exclusive  of  the  cost  of 
student  booklets.    Materials  using  a  very  similar  format  cost  between 
5.83  and^$1.04  per, student  booklet  when  bought  in  groups  of  ten 
(teacher's  guide  included  free).    At  this  price  modules  could  compete  • 
effectively  with  t,extbook-based  material,  or  could'^be  used  to  suDolement 
texts  without  excessive  additional  cost.  ubtu  tu  suDoiement 


.^Si^Jjrisources;'.  The  materials  require  no  special  learning  resources 
beyond  conventional  equipment  found  in  most  high  schools. 

ijggj,_/or.  optional  classes.    While  the  'social  and  behavioral  sciences 
are  sometimes  thought  to  be  highly  vulnerable  to  parental  opposition, 
sensitivity  wotfld  seem  to  be  limited  to  a  relatively  small  number  of 
topic  afeas  specifjcally  included  in  these  materials. 

If. 

We  have  no  modules  or  parts  of  modules  which  deal  directly  and 
specifically  with  religion  or:^  rel  igious  behavior,  atti^jdes  and  values^ 
and  we  spe  very  few  module  areas  which  treat  scientific  issues  upon 
wtiich  th^re  i^  likely  to  be  opposition  on  doctrinal  grounds. 

Ques t ion  3 :    l^re . the  costs  of  impleme'ntinc]  these  j ns true t i ona  1 
materials  reasonable? 

While  we  dd  rpt;  have  a  specific  implementation  plan  from  which  expected 
cost  may  be\  extracted  or  estii.iated,  we  do  not  anticifiaie  the  need  for 
large  expenchUures/ either  by  tfie  project  or  by  schcol  systcins^r  " 
implementatipn.    ,  \ 

Insofrir  a^  t\\e  project  is  concerned,,  funds  rire  nrvAlon  to  accomplish  \ 
the  followin^c  ^ 

1.    To  infonii  the  community  of  educational  ron<;umers  (jmcornincj  the 
ava i l^bi  1  ity i  feature  and  merits  of  the  matprials.    This  includps 
prifiiarily  making  fnrnal  pt'esentations  and/or  oxhihitin(j  materials 
at  appropriate  regional  and  national  conventions  (Af^A,  rjST,  ASCD, 
fJCSS).    It  could  includp  funds  for  appear.mcos  at  inslitu  +  rs, 
conducted  at  various  colleges  and  umversifies  v/hero  these  are  not 
covered  by  institute  funds. 
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2.  To  conduct  how-to-do-it  institutes  in  orcjanizing  these  modules 
into  a  longer  course--nine  weeks,  a  semester,  a  year.    These  insti- 
tutes would  deal  with  the  several  kinds  of  courses  and  approaches 
t^at  cap  be  used,  and  how  to  select,  order  and  Connect  the  modules 
to  achieve  course  objectives. 

3.  To  Expand  and  provide  greater  depth  of  information  for  the 
existing  network  of  influential  persons  in  the  educational  community 
who  can  facilitate  use  of  the  materials.    Presently  we  have  a  small 
network  of  key  persons  who  are  aware  of  our  materials.    By  systemati- 
cally expanding  this  network,  and  by  pVoviding  them  with  more 
assistance  and Jncenti ve,  we  believe  they  can  be  of  great  assistance 
in  facilitating  the  adoption  and  use  of  our  materials. 

These  implementation  steps  do  not  eliminate  the  need  to  provide 
teachers*  with  a  Abetter  substantive  background  in  the  behavioral 
sciences  and  to  improve  the  ability  of  teachers  to  use  teaching 
strategies  which  are  suitable  for  specific  content  objectives. 

Continuing  costs.    There  are  no  continuing  costs  of  using  these 
materials. 

terj^at  Wes  JJlJthe_expendi ture  of  funds;    School  districts  >ight 
construct  Their  own  short' units,  and  have  indeed  done  so...^^  We  doubt, 
however,  that  they  can  achieve  the  scientific  merit  of  tttf^e  materials. 

Costs  of  comparable  materials:    To  our  knowledge  there  are  no 
materials  completely  comoarable  to  those  being  produced  here.  While 
text  prices  vary,  the  average  text  cost  of  seven  high  school  te^ts 
is  $9.75.    The  average  cost  of  three  accompanying  workbooks  is  $3.57. 

fJoildf^i^A^J-J^-P^^^  innovative  materials  require  that  people 

change  their  ways  of  thinking  and  behavifig,  and  that  they  exert  and 
direct  their  energies  in  new  ways.    This  <;ost  will  be  balanced  by  the 
satisfaction  by  the  teachers  in  using  thesi?  materials,  and  by  the 
psychological  and  social  gains  experienced       the  students. 

Question  9:    Is  the  manj^ment/orqanization  plVi  adequate  for 
producing'^  these  instructional  mate^al^s? 

The  grantee  is  the  American  Psychological  AssociatibflV~^r>  organiza- 
tion of  39,411  fnembers,  to  which  most  qualified  psychdlpgists  belong. 
Direct  oversight  is  provided  by  the  Steering  Committee,  an  ad  hoc 
committee  of  the  Board  of  Directors  of  ^APA  and  appointed  by  .^them. 
Liaison  between  the  APA  and  the  project  is  through  the  Educational 
Affairs  Off  ice,' which  al  so  .publ  ishes  the  newsletter  for  pre-colHge 
psychology  and  the  project  newsletter.    Th2  Administrative  Officer 
of  Educational  Affairs  is  an  ex  of/lcjo  member  of  the  Steering 
Committee.    Advice  and  guidance  are  provided  by  the  Advisory 
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Conunittee,  described  above,  and  by  the  Committee  on  Pre-Colleqe 
Psychology  of  APA,  of  which  the  Project  Director  is  an  ex  officio, 
member.  ,   

the  eventual  table  of  project  organization  includes  six  professionals 
(Executive  Director,  Associate  Director  for  Evaluation,  Associate 
Director  for  Development,  two  Development  Assoctates,  and  an  Editor-  • 
Writer),  an  Administrative  Assistant  and  an  Office  Assistant.    Two  ' 
of  these  positions  have  not  yet  been  filled.    The  position  of 
Associate  Director  for  Development  has  just  been  authorized,  in  lieu 
of  suspended  authorization  for  an  Associate  Director  for  Implementation, 
he  seco.nd  Development  Associate  position  is  authorized  for  January 
ly/b     The  project  staff  are  temporary  employees  of  the  American 
Psychological  Association. 

|he.;project  office  is  located  at  Carleton  College  for  several  reasons 
These  include:    (a)  there  are  the  resources  of  two  colleges  in  the  same 
town,  (b)  the  University  of  Minnesota  is  a  short  distance  away,  and 
(c)  independence  frpm  other  curricular  efforts  can  be  assured  and 
seemed  desirable. 

OP-PO.^tjLnftj^^^^^  The  project  follows  a  decentralized  field 

model  of  development  in  which  teams  are  the  basic  developing  unit 
The  team  approach  ma/imizes  and  .integrates  the  interests  and  contribu- 
tion from  three  sources:,  subject  matter  specialists,  teachers,  and 
students.    Monitoring  team  activity  is  accomplished  by  site  visit's 
telephone,  and  mail , 

To  qualify  as  a  team,  a  proposal  must  be  submitted,  setting  forth 
the  essential  features  of  the  proposed  module. .  .this  is  reviewed  by 
the  staff  with  clarification  and  amplification  typically  requested 
prior  to  a  roview  by  the  Steering  Committee.    Successful  projects 
receive  a  handbook  of  administrative  procedures  and  the  development 
process  is  begun.  •  ,  *^ 

external  evaluation  procedures.    The  trial  process  along  with  the 
development  procedure  (jive  an  opportunity  for,  interested  parties 
particularly  educators  and  students,  to  provide  input  to  development  ■ 
(oee  Local  Trial  Procedures  and  Policies  Governing  Trials  of  Materials  ) 
An  Advisory  Committee  of  11  educators  aVsb' proVidesnnVurp>16r~to"Yhe 
•trial Sv 

The  above  exter-al  evaluation  is  of  a  formative  nature.  Independent 
summdtive  input  of  completed  products  has  not  been  solicited,  because 
It  IS  highly,  unlikely  that  the  project  will  be  in  existence  to  make  " 
use  of  the  results. 

!ntf'rri.il  ,.ionitorin'j  procedates.    Because  vvo  have  carefully  spelled  out 
in  writing  what  the  prjce-uros  are,  internal  monitoring  is  relatively 
oasy.    We  coint  with  p-i('o  to  the  fullness  of  our  descriptions  of  the 
process. 
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Adequdcy  of  infoni'it.  iqnl         liave  maiio  nv^r-y  effort  to  furnish  NSF 
with  infori'ia ti or)  needed  to  i!'onit:or  tlio  n*^'-Jnt,  as  well  as  our  Steerincj 
and  Advisory  Committees,  and  the  relfvuit  committees  and  officials 

of  APA.  -      ^  .   '  : 

10.    Additional  Comments. 

must,  wo  feel,  comm(?nt  on  the  delays  we  liave  experienced  with  the 
rr^itional  Science  Foundation.    On  March  13,  19/5,  we  viere  prepared' to 
have  an  additional  team  in  the  field  begin  their  development  effort, 
and  on  June  12,  1975,  we  were  ayreed  that  a  second  team, could  biggin 
their  efforts.    The  suppo'rt  of  theSe  teams  involved  agreements  with 
organizations  rather  than  individuals.    We  asked  fJSF  for  permission 
to  make  such  agreements  as  directed  by  the  NSF  Grant  Administration 
Manual  (fISF  73-2G,  October  1973).    To  date  (Nov&mher  21  ,  1975)  the 
decisions  required  have  not. been  received  from  NSF.    In  addition, 
on  July  16^  1975,  wo  were  told  to  make  no  further  agreements  with 
tpams  until  tins  issue  and  relafed  ones  were  resolved,  and  to  date 
that  ban  has  not  been  lifted  in  spite  of  considerable  efforts  on 
our  part.    What  must  be  emphasized  here  is  that  the  making  of 
agreements  with  teams  had  been  clearly  spelled  out  in  the  original 
and  second  proposals  which  we  submitted,  dated  February  21,  1973, 
and  August  28,  1974  ,  respectively.    We  recognize  the  considerable 
burden  placed  upon  the  flational  Science  Foundation  by  Congress,  but 
we  cannot 'resist  poipPting  out  that  we  have  been  delayed  in  our 
efforts  for  a  considerable  period  of  time  by  events  over  which  we 
have  had  no  control .  /-  " 

At  the  receipt  of  Dr.  Averch's  f i rstf^lettor ,  dated  October  23,  1975, 
we  wrote  a  paper  for  him  entitled  "The;Human  Behavior  Curriculum 
Project:    The  Need,  the  Goals,  the  Procedures,  and  the  Strengths 
and  vieakness-es .    A  Self  Evaluation.*'    It  was  not  as  extensive  as 
this,  but  does  contain  material  that  is  not  incluoeu  aere. 

We  can  only  add  this  final  note:  , 

The  task  of* preparing  this  material,  while  a  disruption  to  our  pre- 
ferred activity,  ha9^  been  .useful  to  the  entire  staff  for  it  has  given 
us  win  opportunity  to  reflect  again  '^pon  the  mission  we  have  undertaken, 
the  project  pTan  we  have  designed  to  accomplish,  the  actual  concrete 
steps,  taken,  and  their  outcomes.    While  w^  are  aware  of  some  of  our 
own  shortcoii.ings,  we  also  have  an  unshakeabl e  conf icienoe  in  the 
essential  soundness  and  worth  of  what  we  have  done  and -are  doing. 
We  shall  look  forward  to  making  positive  use  of  your  contributions. 
A  commitment  to 'considerations  of,  due  process  leads  us  to  hope  that 
you  will  f)rovide  us  with  an  o[)portunity  to  respond  to  the  findings 
of  the  review  panel,  whatever  they  are. 
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14.  c:    HB  (Panel  3):    Panel  Responses  to  9  Review  Questions 

NSf^^ Staff  Note:    Panel  3  completed  a*  first  draft  of  the  review,  of 
tFiFproject  by  December  12  and  selected  a  5-member  "editing  com- 
mittee" from  the  panel  to  work  on  a  final  draft.    A  typed  copy  of 
this  first  draft  was  circulated  to  all  panel  members  in  January  , 
for  their  comments  and  reactions..    The  "editing  committee"  met  ' 
with  the  Panel  Facilitator  on  January  24,  1976,  reviewed  Ihe  first 
draft,  the  comments  of  other  panel  members  ^nd  prepared  a  final 
draft  of  thd  review  for  mail  circulation  to  the  entire  Panel.  One 
panelist  submitted  additional  written  comments  on  the  final  version 
included  at  the  end  of  this  section. 
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Question  1:    IsJthere„a,jLejlMi!jg-JLeed  for  these  instructional  materials? 

The  project  staff  has  seriously  addressed  the  question  of  needs.  The 
results  of  this  effort  have  been  included  in  the  original  project  pro- 
posal and  |n  supplementary  statenients. 

The  following  general  needs  have  been  discussed  in 'the  project  materials- 
the  quality  of  instructional  materials  for,  use  with  high  schoo?  students* 
reflecting  currently  acceptable  professional  standards;,  ttie  preparation 
of  teachers  in  both  the  substance  and  metho'dology  of  psychology;  and  the 
rapid  increase  in  the  number  of  schools,  students,  and  teachers  interes-ted 
in  nigh  school  psychology.  ^ 

These  needs  have  been  well  documented  by  the  project  staff.  However, 
while  the  assessment  appears  to  support  a' need  for  the  development  of  . 
high  school  psychology  materials,  it  does  not  document^^a  need  for  these 
'.particular  modules. 

Question  2:    Is„t^ere  a  market  for  these  instr^cMjnal  materja^^    '  ' 

The  program  devploper  provides  a  listing  of  the  other  products  available 
in  this  fi^ld  .but  states  that  these  materials  do  not  meet  the  needs  of 
secondary  schools.    The  panel. relied  on  the  developer's  data  concerning- 
need  since  adequate  information  was  not  available  for  an  independent 
assessment.  ,  j_ 

There  is  room  in  the  existing  curriculum  for-this- iy:o5^=afTlnrr7r7s 
advised  that  it  be  offered  as  an  elective._.jJ^H^sl3rogram  provides  oppor- 
t'ifiity  for    team-teaching  and  alSD^^for^seleCtion  of  individgal  topics/ 
modules  that  can  be  incorperated  in  a  singl^  course, or  used  as  a  portion 
of  an  existing^-cetnrSeT 

Tie  American  Psychological,  Association  has  begun  planning  flissemination 
proceciur;es  through  cooperation  with  other  professional  organizations 
However,  as  the  materials  are  stilj  incomplete^  the  free  market'  response 
cannot  be  estimated.    NSF  funds  might  be  needed  for  teacher-training'  and  ' 
further  development  of  teacher  manuals. 

Question  3:    Do  these  instructjonaj  jnaterjal s  possess  a  clear  purpose  and 
ratioriale?   "  — ~ — 

It  is  assuiiiod  that  systematic  study  of  behavior  can  increase  the  hudent's 
understanding  of  the  lives  that  each  of  us  leads,  fhe  instructional  mate- 
rials emphasize  and  imply  principles  of  behavior  and  the  data  on  which 
they  are  based,  namely  those  principles  exemplified  by  human  interactions 
and  interactions  between  the  individual  and  the  environment.  \ 
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The  materials  cire  not  in  final  .form,  but  would  bo  more  accpptable  if  the 
developors  would  pay  particular  attentinr,  to  ihcroasincj  non-print  space, 
diagrams  and  pictures.    In  addition,  studfMits  should  participate  ?nore  i 
actively  in  constructing  materials  and  devising  experiments.    The  devel- 
opers acknov/lodfje  that  there  is  overlap, with  other  existing  curricula; 
therefore  some  integration  and  separation  should  be  consider{?d. 

There  is  no  basis  for  judging  the  rationale  for  the  selection  .of  specific 
themes  because  the  materials  are  incomplete.    These  materials  have  bee1i 
designed  to  help  meet  the  needs  of  high  scfiool  students  ^in  coping  with 
their  social  situations.    In  some  instances^  e.g..  i  n /'Personal  i  ty/' 
the  material  may  be  too  difficult.    In  others,  e.g.,  ''Family  Counseling," 
the  ,jnclusion  of ''extensive  material  on  sexual  behavior  may  create  problems 
iri^^l^Nns  of  Coinmuni ty,  response. 

Question  4:    Is  the  content  of  these  instructional  nL^teriaJ s  scientif 

In  general  the  answer  is  yes 

The  project  utilizes  sophvv^i:.a4^^  and  research'Jresul  ts. However, 

the  developers  seejiL^^feo^Tg^mTti^    as  much  to  their  colleagues  as  to  stu- 
dents^_JD4e-x0nter^  is  current,  but  it  burdens  students 

excessive  ci.talions^^^**^  ! 

Tf]e  project  aims  at  helping  students  to  become  scientifically  literate 
rather  than  to  become  psychologists.    However,  the  developers  assume  high 
reading  ability  and  fami 1 iari ty  with  psychological  terminology. 

The  developers  appear  to  be  so  anxious  to  be  scientifically  correct  that 
the  modules  have  become  far  too  long.    Ttie  materials  now  ih, draft  and 
available  to  this  committee  are  already  too  lengthy  for  a  one  year  curricu- 
lum;yet,  they  represervt  only  one  fourth  to  a  third  of  the  proposed  content. 

Ques t i on  5 :    Is  the  content^  of  these  instructionaj  materials  education- 
ally sound?  ^ 

Recognizing  that  the  project  is  in  the  early  stages  of  development,  the 
pane)  generally  believes  that  the  materials  are  educationally  sound.  They 
were  divided  over  the  issue  of  whether  or  not  instructional  materials 
Should  have  clinical  objeCiiti ves .      ,  «  .  ! 

In  the  panel' s 'judgment,  there  may  be  adverse  reactions  to  some  modules. 
The  d(?veloper  specifically  mentions  one,  'Tamily  Counseling,*'  as  a  possible 
source  of  controversy.    We  agree  that  there  is,  a  high  probability  of  nega- 
tive reaction  because  of  the  sexual  content,    this  module  would  probably 
have  to  satisfy  the  sex  education  consent  requirements  in  many  jurisdictions 
The  use  of  certain  teaching  methods  iriay  create  controversy.    For  example, 
the  module  entitled  "The  Fami ly'^  woul d  not  necessarily  be  controversial. 
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iTJiTJ.'Ll^^'^  '  discussion  on  family  conflict  which-use.  personal.- 
IroJfersy^   ^'"^  teach i ncj  methods .  this  could  lead  to  con-. 

To  the  developers'  ^credit,  the  material  abounds  with  cautionary  notes  ; 
teachers  concerning  possible  personalizatlon-of  material  by  ^jtud^'ffflz 
However,  the  topics  plan/ned  and  the  methods  used  mju^feWmkTthe^e 

£p^mS%^'^^^^"''^  J°  ^"        opirnoru^aTh^few  students  wiTl 

be  able  to  master'  the  desi red  cont^^tiurTrthe  volume  and' complexity 
tL\  fHTJ"■^]         thejif^^  of  the  readings:    The  pan.l  does  eel 
ha    therewi^^  reactions  to  the  availabil  it/of  short 

module3^4^^ek  ^verage)  which  provide  flexibility  for  staff  and  .students. 


Question  6: 


^'f-e  A5'ej^';oposed__ar!d  antjcipa^ted  outcbmes  of  the  instruc- 
-Onj.l i^i^.t erJ desj/a b  1  e"?  .   — 


The^^developers  anticipate  that  these  materials  -will  improve  the  quality 
of  instruction  in  human  behavior,  at  the  secondary  level      The  panel 
Jh  ^'InL'^H  t;be^  :^o^thy  objective.    Yet  for'the  materials'  o  have  ~ 
this  intended  effect,  they  must  be  organized  and  expressed  in  a  manner  mre 
easily   understandable  to  high  school  students.    If'this  is  no    do  e  oX 
a  few  students  may  get  the  full  benefit,  from  them.  ^ 

mSn^!!?'^^°^^^^'''''  t^?'"selves  of  many  procedures:    didactic;  experi- 
of         n  u  f'^y^'        analytical  exercises     We  approve 

of  th.s  multiplicity,  especially  the  written  essays  which  are  rarely  used 
in  contemporary  curriculum  projects.    Some  undesirable  cons.equenre  maj 
?  es    ronlH^f  °I  ^"^^^nuate  teacher  trailing.'    For  example,  certal  activi- 

les  could  be  emotiShally  upsetting  to  some  students  if  not  handled  w  th 
great  sensi t, v, ty  and -tact.  StTU  other  activities  seem  hichly  question- 
able.   Two  cases  ,n  point  are:    having  a  student  pl.y  the  role  of  a  person 

Question  7:^o  those  instructional  materials  present  implementation 
probl-ems  for  the  schools?  - 

Special  teacher  training  a nd"p reparation  seems" imperative  because  of  the 
comp  exity  of  the  content,  its  value-laden  nature,  and  the  need  ?or 
teacher  sensitivity.    Without  such  trainings  some  of  thp  content  and 
teaching  methods  could  be  a  source'  of  serious  controversy.    Also,  without 
the  benefit  of  .such  training,  teacher^  may  avoid  using  .sLe  or  a  1  of  L  o 
materials  and  therefore  the  value,  to^^schools.  of  a  potentfa?ly  wor?  - 
while  course  would  be  lessened  or  losf.  p    c     duy  wurcn 

in'^Jo'^^!;'-^  to  the- developer's -cost  projections,  these  modulns  would  snem 
to  be  competiti-ve  with  other  published  materials.  Howovpr,  the  cost  of 
program.    '^"'^  considerably  to  the  cost  of  implementing  Uie 
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Ques tion  8:    Are  tho  cp_s.ts^ /pr.  JjL'lPJJl'lP.ntijii].  M^P.^?.  ;>truc A'PVJ.  i">^ '-.''rJa.l^ 

As  ao  aUernative  to  adopting  this  pfocjram,  a  comiminity  iiiicjht  iW'ot  thost' 
^ame  nepd->  through  work<;hop^',  inirncours<?«^ .  or  elpctivp<;  doalmg  with 
sp'pcif.ic  sub-topics  such  as:    family-planning,  human  sexual \ty,  undor- 
standing  oneself,  and  human  behavior. 

Progranis  ^uch  as  these  could  be  conc^uc ted. by"  outside  specialists  surh  as 
ei.inical  psychologists,  marriage  counselors,  and  school  nurses.  The 
pane*l  lacks  sufficient  i nforpiation .  to  judges,  whether  or  not  this  alternative 
would  be  less  costly  than  the  adoption  of  this  program.    It  sppms  imp<^ra- 
tive  that  schools  "should  be  provided  the  opportunity  to  select  modules -that 
"seem  appropriate  for  meeting  their  particular  needs'  rattier  than  being  ; 
forced  to  purchase  the  eptire  patkage. 

Question  9:  '  -Is  the  maiuvj_^ment/prgani zatjon  p.lan..a_de_c^^^^^  ^ 

these'  jjis trupUpna^iiij te^  '    '  > 

)udqmPnts\nbout  management  of         project, are  hampered  because,  the 
modules  are  still  in  the  developmental  stage.    The  original  proposal  and 
the  project's  position  paper  were- available  indicati.ig  that  .many  more 
fmodu-les  would  be  forthcoming.  '  ^ 

The  project  is  notable  for  its  wide  inclusion  of  many  scholars  on  the 
■  various  development  teams.    Similarly,  teachers  and  students  are  included 
on  each  team.    T^iere  is  no  evidence  that  the  views  of  .parents  hav^  been 
solicited."  *  .  -  , 

The  American  Psychological  Association  has  appointed  a  fifteen-member 
policy  board  to  establish  the  project's  policy  and  to  monitor  the  develop- 
ment    This  board  selected  the  topics  for  the  various  modules  and  cfiose 
"the  director  and  staff.    Thfire  could  be  some  serionjs  problems  in  monitoring 
the  modules  because  their  development  is  "farmed  out"  to  teams  around  the 
country,  rather  than  being  produced  at  a  single  center.    The  project 
director  clearly  has  a  formidable  task  in  exercising  quality  control  over 
packages  produced  under  this  procedure.    His  problem  i s  not  that  of  main- 
taining scholarly  quality  but  of  limiting  length  and  infusing  each  module 
with  sound  pedagogical  strategies.  ' 

All  of  the  planned  evaluation  seems  to  be  internal  to  the  project.  In 
the  judgment  of  the  panel,  it  v-jould  be  advisable  to  have  a  careful  .and 
petriodic  external  evaluation  of  it.    NSF  should  also  continuously  monitor 
this  project. 
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Additional  Comment  by  Mrs.  Kristlne  M.  McGough  ' 

Human'SoL'Sfir'  °Ii ^^''t'h'' f''^' ^''^^  ^""l  Comparvng  Political  Experiences  and 
finff  A  IV  \  /IthoiJgh  I  m  in  general  agreement  with  many  points  of  the 
f  nal  drafts,  I  feel  too  much  of  the  seVise  of  the  panel  has  been  lost    n  ' 

IIm^w'"^  li            ^^^"^      '"^-^^  ■  ^'^^  entire,  pane?  should  be  lis- 

W  H  H  '°r  ?  -  T  opportunity  lo  discuss  it  and  take  a  vote  as  • 
we  did  on  Exploring  Human  Nature.  . 

\                      :  '     ■■ '  •     ■    ,  / 

In  regard  to  Comparing  Political  Expervencos,  I  firmly  believe  ttiat'if  thf>^ 
Kh".        federally  fundpd  to  repjjce  traditional  government  courses  ^ 
dPv«  nn^'''''\^?.'''/^\^*^''^°P''"'^  ^'"^^"^  ■        ^"^^de"  Should  be  on  the 
Hnnl?'^    ^""^  J.^vu^',''^''"'  ^°  ^'"'^'"^  "'^^^''^^^  dealing  with  the  Constitu- 
tional system  of  .the  United  States. 

Iht  i^n!""?^!;-''?'  "^''-i        sufferer  the  most  by  Wie  long  distance  review. 
In  if        n!5i"^  consideration  ^  critical  and  should  ho  clpsely  adhered 
^2.=    J  1  7  ^°  ^'^  achieved"  is  vital  to'tfiis  report  fin(i'was,  to  the 

best  of  my  knowledge,  agreed  upon  by  the  full  panel  -  I  cannot  subscribe 
to  the, suggestion  that  it  become  some  sort  of  "minority  footnote."    '  '  . 

What  has  happened  toDr.  Tobach's  report  of  12/11?*'  Dr.  Tobach's  impressive 

HMmln'rj^?-  ''^  u"^''^^  u'^^        ^'"P"^  particularly  pertinent  to  Exp:oring 
Human  Nature  and  Human  Behavior.    Her .5  page  statefnent  does  not  seem  to  bd 
reflected  adequately  in  the  final  draft.    Qr.  Tobach  madp  strong  reconmenda- 
tions  concerning  the  development  and  teaching  of  all  courses  in  the  behavwrl 

SCI  GDC  GS • 

I  am  personaHy  unronfortabl e  with  the  reports  on  Comparing  Pofitical  Experi- 
f'  Behavior.    Given  the  tini^prnssure  and  ,1ock  of  nvaterial,  I 

ree-j  the  panel  report  o'f  Exploring  Human  Nature  was  a  fairly  good  representa- 
tion of  the  panel  s  feeling  -  I  am  not  as  certain  that  the  .other  reports-'are. 

I  feel  our  resf.ohsibil  ity  as  .a  pane"!  is  a  serious' one  &nd  a  final  report  -  - 
done  without  sufficient  time  for  give  and  take  and  mutual  learning  does  not 
seem  to  really  fulfill  it.  ,  \  . 

*NSF  Staff  Note:    The  final,  typed  response  from 'Dr.  Tobach  had\ot 
been  received  when  this  letter  was  i-f  itfon.    The  response  is  now\ 
included  in  Dr.  Tobach's  statPinent  on  Question  10  (on  EHN  and  HB)\ 
and  here  statement  on  Exploring  Human  Nature. 
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U.  14.  rltllB  ('nidnel  3):    Individual  Panelist  Hesponse  to  10th  Review 

Question: . J, tlhat  are^^your  jigne^;^l_ini£]-ess  ions  of  the^cumcujum^  • 
.  ^^..-^  -   

.  I 

'       Panelist:    Dr.  Douglas  Alder     -  ^^^^ 

•    I  read  only  the  units  on  sleep  and  consciousness,  communication  and 
peer  pressure.   Jhe  latter  v;a's  unnecessarily  long.    Cnd^iess  cases, 
examples  and  activit^'es  v;ere,  empl oyed  to  teach  ^the  .sane  concept. 
Perhaps  the  v/riters  generated  these  to  give  the  editor  the  chance 
,       cfvoose  frOm  among  them.  ^      -  _  W 

I  fourfd  all  three  units  fascinating.  They  also  did  not  seem  to  have 
adoption  obstacles  because  of  community  norms.    The  proposa]  said 
^that  the  APA  intends,  to  i^efine  the  n)OduleS;>to  the  point  that  they  will  ^ 
not  run  afoul  of  community  values  and  generate  opposition.    In  these 
(  three  units'l  think  they  are  approaching  their  goal.    My  colleagues  on 
the  teani  hov;ever  had  very  different  feelings  about  some  of  the- other- 
units  and  I  tend  to  support  them.    I  have  had  some  co^nsiderable  experi- 
.  ence  with  the  national  controversy  on  sensitivity  training.    Thoi^gh  I 
am  in  geheral  an  advocate  of  it,  I  must  admit  that  even  though  some  of 
the  criticism  has  been  irrational  other  cri  t  icisiiH  has  opened  up  valid 
issues  that  the  professionals  v;ere  not  handling  V/el  1 .    I  think  the 
criticis'f'S  of  this  curriculum  will  hit  some  of  the  same  points.  Pri- 
-  vacy  of  an  indivi^duaTs  feelings  can  be  invaded  undiHy  in  this  curricu- 
lum.   Teachers  carl  beconie  involved  in  dealing  with  counsel  ing-1  ike 
problems,  without  professional  competency.    Students  can  be  encouraged 
t0  reveal  things  that  they  may  not  wish  to  reveal.    Community  values 
•can  be  unnecessarily  offended.    One  ex^iiple:  in  an  exer^cise  about  peer 
pressure  the  students  are  asked  who  they  would  turn  to  for  aldvice  under 
many  specif  ic-' cases.    Two  of  them  include:  who  would  you  talk  to  if  you 
became  pregnant  and  who  would  you  talk  to  if  the  qirl  you  were  sleeping 
with<i)ecame  pregnant.    The  assumption  that  the  s'tTident  may  be  sleeping 
with  someone  vs  dynamite.'  The  question  is  posed  in  such  a  manner  that 
7the  assumption  is  that  those  involved  are  not  married.    There  are  still 
a  few  people  around  who  don't  think  that  is  the 'norm.    Su(jh  issues  are 
"  pretty  sensitive.  '  j 

.  IfL  general  I  am  fascinated  with  the  administrative  approa'ch  that  this 
pr^'oject  is  using,  employing  a , professional  organization.  /  I  wish  them 
■  ,  the  \best. 

Panelist:    Dr.  Robe,rt  Angel  1 

•  This  project  is  in  its  early  stages  and  therefore  canno^t  be  evaluated 
adequately  at  this  time.    The  start  is  promising.    TheiAPA  is  selecting 
capable  scientists  to  work  on  the  design  teams,  though/ they  must  be 
sure  to  qet  adequate  input  from  the  high  school  teacher's  on  the  teams. 
One  weakness  already  obvious  is  that  tt>e  modules  are  being  written  at 
too  difficult  a  level,  for  most  high  school  students.  /l  have  confidence 
in  the  administrative  group  directi^^tj^is  project  an/J  the  oversigl+it 
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that  APA_win  give  it.  I  therefore  expect  trtWthey  will  carry  out 
their,  responsibilities. effectively  a>id  a  good  product  will  result. 

Panelist:    Mrs.  Alethe'a  Campbell 


No  comments  submitted. 


^  Panelist:    Dr.  George  W.  Carey  ' 

il.    While  the  project  proposers"  claim  a  need  for  this  part^ular 
approach,  they  have  certainly  not  documented  the  need.    In  fact,  tbtv 
d9  acknowledge  trtat  several  texU  are  alrea'cly  being  uSed  -and  "that  .the 
texts  represent  less  sophisticated  versions  of  the/faterial s  and 
approaches  used  at  the  college  level.    This  means/he  claims  made.on 
behalf  of  their  particular  approach  are  in  need  of  =greater  dQcumerlta- 
tion  than  they -provide-.  6     ^         .a  s*  t 

2.  Whi'le  we  lacked  complete  information. concerning  the  thr'ee  projects-  * 
under  review,  we  had  relatively  1  ittle. information  concerning  the  Hiiman 
Behavior  program-so  much*  so  that  I  question. Whether  the  panel  can  form 
val id  Judgments .  '  -v 

-  .    ^  ■  . 

3.  As.our-panfel  noted  throughout  its  report,' there  is  a  high  •  proba- .• 
b1l1ty  of  adverse  reaction  to  both  t^je  app>^oach  and  some  of  the  modules 
(e.g.,  the  clinical  approach  and  the  family  mot|^le). 

4.  Because  of  the  complexity  of  the  program,  the  need  for  teacher 
training,  in  the  proper  use  of  the  materials,  implementation  af 'the" 
secondary  ;level  will  Be  quite  costly  and  c umber s onje.  •  I  refer  here,  in 
particular,  to  fianel,  judgment  on  question  #7.  •  '  - 

5.  -In  my  judgment;  there  are  alternate  ways  by  which  the  sfhool  systems, 
It  they  so  desired,  might  meet  the  objectives  of  this  program  at  far 
less  cost.  jThis  could  be  done  (see  panel  response  to  question  ifS)  with 
existing  resources -at  the  community  level. 

Additional  General  Comments:        '        ,  •  "    -        -  ,  , 

I  should  like  the  following  remarks  included  in  the  official  report. 
They  pertain  to  Panel  3  and'^the  social  science  projects  funded 'by  NSFI 

C-A)    Our  initial  group  decision  regarding  procedure  was  a  logical  one 
given  the  circumstances:  namely,  fiVe  days  to  examine  with  thoroughness 
three  major  projects  in  the  social  sciente  area,  having  to  draft  re- 
sponses to  nine  general  questions  in  sma.ller  subcommittees.  Even 
though  our  procedures  were  reasonable  ones',,  we  ciid*not  have  ^he  time  to 
complete  our  tasks.    Our  discussiorvs  in  both  the  siiialler  committees  and 
the  group  never  were  able  to  turn  themselves  very  far' from  the  questions 
thajJi  were  put  to  us  by  NSF.    The,  ten.questions,  in  turn,  overlapped  and 
i„n  many  cases  were  redundant. 
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(B)  "  Not  all  materials  were  available  to  us.    In  some  cases,  materials 
were  available  only  in  limited  quantity  which  causes  problems.  This 
was  true  in  varying  degrees  with  all  three  projects  under  review,  most 
so  with  respect  to  Exploring  Human  Nature  (EHN)  and  Human  Behavior  (MB). 
In  my  judgment,  this  was  a  very  serious  shortcoming  with  respect  to  EHN, 
certainly  the  most  controversial  of  these  projects. 

(C)  With  respect  to  the  programs  under  review,  one  of  the  majbr  ques- 
tions that  arose  continually  -roncerned  need;  that  is,  whether  a  need 
existed  at  the  secondary  le,--;!  for  courses  built  along  .the  lines  set. 
forth,  in  these  programs.    In  thisrespect  the  following  should  be  rioted: 

1)    We  were  more  or  less  forced  to  take  the  word  of  the  project 
initiators  relative  to  need.    There  was  no  way  for  us  to  determine  need. 

What  is  clear,  however,  is  that:  need,  as  set  forth  i-n  the  proposals,  was 
in  large  part  confused  with  the  presumed  novelty  of  the  approach.  More 
exactly,  in  all  proposals  much  was  made  of  the  fact  that  the  existing 
higti  school  social  science  curricula  did  not  utilize  the  approaches  out- 
lined in  the  proposals. 

While  this  is  undoubtedly  true  in  all  cases,  such  a  state  of  affairs 
simply  does  not  constitute  evidence  of  need.    There  are  countless 
approaches  to  the  study  of  man  which  are  not  utilized  at  the  secondary 
"  level  but  from  this  it  does  not  follow  that  the  secondary  curricula  are 
deficient  and  in  need  of  revamping. 

2)  Where  need  was  shown  in  justification  of  one  program  through 
citation  to  surveys  which  reveal  an  alarming  ignorance  on  the  part  of 
large"  percentages  of  the  population  concerning  our  basic  constitutional 
system,  the  project  itself  was  not  directed  to  the  alleviation  of  the 
deficiency.    Quite  the  contrary.    The  CPE  program  expressly  states  that 
its  chief  value  is  its  lack  of  emphasis  on  the  formal  institutions  and 
processes  of  our  government.    In  this  sense,  the  whole  project  is  an 
anomaly.    Rart  of  its  justification  rests  on  the  political  ignorance  of 
the  American  people  with  respect  to  formal  institutions,  yet  its  thrust 
in  no  way  would  serve  to  rectify  this  condition.    It  would,  in  fact, 
make  the  situation  worse  if  its  program  were  implemented  at  the  second- 
ary level . 

3)  While  need  cannot  be  accurately  assessed,  there  are  bits  of 
information  that  throw  some  light  on  the  matter.    For  example,  the  EHN 

'  project,  after  t\ie  expenditure  of  2.5  million,  has  only  "interested 
one  publisher,  the  same  one  which  published  MACOS.    One  would  think 
that    if  there  was  a  real  need,  a  number  of  commercial  publishers  might 
express  serious  interest.    Moreover,  the  CPE  project  is  hardly  revolu- 
tionary and  the  materials  which  it  offers,  although  highly  biased,  are 
far  from  original  in  approach  and  could  easily  be  duplicated  by  any 
number  of  commercial  publishers  at  a  fraction  of  the  cost.    Indeed,  at 
the  college  level,  such  materials  have  been  produced,  albeit  in  mOre 
sophisLicated  form.    This  fact  tends  to  undercut  the  claim  of  need. 
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(D)  The  CPC  project  by  all  evidences  is  fairJKy  far  along  (more  ^han 
1.2  million  expended  to  date.)  and  the  fact  is  that  no  adequate  Appraisal 
of  Its  output  h*s  yet  been  made.    This  is,  in  my  judgment,  a  ve-ry  serious 
shortcomingi.    There  is  need  for  a  review  by  disinterested  pol i?ical  sci- 
entists. I.e.,  political  scientists  not  connected  with  the  pro'iect  in  anv 
way,  past  or  present.  /  ^ 

(E)  The  ten  question  format  designed  by  NSF  simply  precludec/  pan*>l  con- 
sideration bf  pertain  basic  matters  such  as  those  I  have  men'tioned 
Those-who  rpad  tire  committee  report -should  at  least  be  appr/sed  of  this 
fact.         ,  '  'I 

Panel  ist:  .  Hr.  Coe  Dexter  |  '.  /' 

In  general,!  I  support  the  panel's  conclusions  and  recoimiiendations  con- 
cerning thi^  curriculum  project./  As  stated  in  the  report,  only  a  small 
portion  of  the  materials  were  available,  and  those  that  were  available 
were  in  rouph  draft  form.    Much  /further  work  will  be  needed  to  prepare 
these  materials. for  general  classroom  use. 


As  the  proj.^ct  developers  have /claimed,  there  is  a  clear  cut  need  for 
materials  tD  bd  used  in  high  sthool  psychology  materials.    However,  I 
bel!,',/e  that  the  developers  shbuld  carefully  reassess;their  objectives. 
I  beneve  tfiat  there  is  a  need  for  materials  to  be  usW  in  teaching  the 
elements  of!  psychology  to  higli  scliool  students.    However,  the  develop- 
ment of  matbrials  which  could  create  a  clinical  situa'tion  between 
teacher  and^  student  is  less  jbsUflable.    While  it  i^  logical  to  expect 
that  studenjts  snould  learn  b^sic  understandings  whic/i  are  applitable  to 
real  life  situations,  it  is  not  as  logical  to  assume'  that  what  a  student 


learns  in  a!  psychology  class 


automatically  will  help  that  student  solve' 


nis  or  her  (personal  and/or  enjotional  problems 

As  stated  ih  the  report,  a  hilrjher  than  usual  degree  of  teacher  expertise 
would  be  re(iiuired,  if  the  materials  were  to  be  used  effectively.  The 
teacher  quicjes  should  be  carefVjlly  written  in  order  to  insure  the 
optimum  use  of  the  materials.  \ Addi tional ly ,  as  some  of  the  suggested 
activities  mght  have  psycRoloAical ly  threatening  overtones,  the  guides 
should  point  out  to  teachers  thte  potentially  fine,  line  between  teaching 
psychology  and  providing  clinica\l  psyrhological  services. 

There/is  no  cloubt  that  some  of  thV  modules,  both  in  subject  matter  and 
in  p/ocess,  will  provoke  controversy  in  some,  if'  not  in  most  school 
districts  thclt  ddo()t  the  program.  \School  districts  whjch  indicate  an 
irifnrost  in  usinrj  these  materials  s\hould  bo  onrOur.iged  to  tran,kly  dis- 
cuss pos-iiblel  arocjs  of  conflict  with  interested  parents. 

The  project  dfi'/elopers  should  bo  comhiended  for  the  care  that  they  have 
t'lipri  to  insurto  the  [jro  fpss  i  ona  1  quai\ity  of  the  mater  ial «; .    The  nioni- 
tiii  inr)  ,ini  re.^iew  process  should  be  c\)nti nued ,  ■  and  include  educational 
specialists,  plirents,  and  loy  persons.\    The  controversial  natipr^e  of 
such  iiaterialsi,  rather  than  har  their  further  development,  should  pro- 
vide an  in.iuceiiient  to  develop  the  highest  quality  nateridls  possible. 
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ist:    Mr,  David  Engstrom 

No  comments  submitted. 
Panelist:    Mrs.  Verna  S.  Fancett 

Social  studies  teachers  would  probably  agree  that  there  is  a  need  for 
materials  that  will  help  students  to  understand  their  own  behavior  and 
that  of  others.    They  would  probably  also  agree  that  there  are  some 
areas  of  investigation  that  are  neither  necessary  nor  appropriate. 
Project  developers  should  start  from  this  premise  when  selecting  topics 
to  include  in  their  materials. 

Because  the  project  is  in  the  early  stages  of  its  development,  few 
modules  v/ere  available  for  review.    Several  would  be  entirely  appro- 
priate and  useful  in  a  secondary  social  studies  course.    Others  such  as 
/"Family  Counseling",  "Animal  Behavior  and  Man",  and  "Behavior  Modifica- 
tion" would  be  either  beyond  the  needs  and  abilities  of  many  students 
or  highly  objectionable  to  many  students  and  parents.    In  addition,  the 
fact  that  students  would  be  placed  in  clini(;al  situations  with  their 
peers  and  others  makes  some  of  the  methodology  highly  questionable. 

The  value  of  review  at  the  early  stage  of  project  development  is  that 
decisions  on  redirection  can  be  made  and  weaknesses  or  objectionable 
materials  can  be  eliminated,  before  more  time  and  money  is  spent.  The 
final  product  then  will  be  more  valuable  to  teachers  and  students  and 
the- market  for  the  materials  will  be  greatly  expanded. 

Panelist:    Dr.  John  C.  Linehan 

Many  of  the  modules  are  planned  (thirty  to  forty)  few  (less  than  ten) 
were  available  for  evaluation.    The  modules  available  were  only  in  a 
"rough  draft"  condition.    One  module.  Family  Counseling^  should  be 
eliminated,  or  completely  revised.    In  my  estimation  the  contents  and 
learning  techniques  are  extremely  controversial. 

The  "module"  format  is  excellent.    School  systems  and  instructions 
will  be  free  to  choose  appropriate  "mods",  according  to  cost,  class 
and  even  student  needs. 

The  cost  of  items  such  as  teaching  materials,  teacher  training  needed, 
are  so  incomplete  that  estimates  were  not  available.    If  competitive, 
I  see  a  great  potential  and  need  for  this  type  of  project. 

The  modules  should  not  be  organized  and  marketed  in  book  form,  for 
then  it  would  lose  its  flexibility  and  uniqueness. 

I  would  enjoy  reevaluating  this  project  as  it  nears  completion. 
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Panelist:    Mrs.  Kristina  HcGough  — - 

jMcMnr^H^""^""!' 5°""      '"^  proposed  mbdu I e  topics  given  the 
jects  sets  plblirs'c^o'^r^d'^calio"^^"™"'^^ 

I  would  definitely  discourage  my  children  from  taking  this  course  and 
Additional  General  Comments: 

iy'us'vI'rv"itu?e°ir?i'H<"/°  '''^'''^  involvement  in  curriculum  areas- 
coJ..nitv     bI  tZ  til  ft    ^°  1°""^'°^  °^  education  from  the  local 

not  t"  ad^nt  ^  It.  community  has  a  voice  in  deciding  whether  or 

a?ready'been  spen?     ''''''''''''  "'^"^  -"'^1^°"^       Public  tax  dollars  have 

?Lnl,l^^'"^K^'^  ""^^  startling  to  read  of  the  elaborate  diffusion  proiects 
Zt"  ]"n\2  n"""V''^''  t^^k  of  "needs  a  se  s- 

th?      I  ,  J     .  Proposa  s,  the  diffusion  projects  seen  to  contrad  ct 
nnfL.''    J^^'^isk  of  sounding  like  the^little  boy  in  "The  Emperor's  New 
n  ?  onal  P°^"^^"g the  obvious-if  there  was  such  a'great 

national  need  for  some  of  these  curricula,  why  does  the  qovernnent  have 
to  spend  tax  dol  ars  to  "sell"  them  to  the  citizens?    In^Jrcase  o^ 
some  curricula    've  seen,  we  could  be  in  th'i  position  of  financing  the 

the  lack^n/nV^"?  '  ''''''  '        sh  ck  5  S  s  e 

the  lack  of  parental  input  at  the  proposal  stage. 

tjp'^.l!^!fr'^  "that  there  may  be  instances  in  which  the  resources  of 
the  Federal  Government  may  be  useful  in  the  development  of  certain 
s^IJp^"!i;h    1°  ^^''^  ""^'^^^        he  handled  better  by  funds  to  the 

iJwJ?L     ^  ^        ^'onitorinq  by  NSF  and  ^  legal  requirement  for  citizen 
involvement  during  the  development  stage.    /\lso,  since  many  federal 
projects  ore  experimental  in  nature,  I  see  no  way  that  proper  needs 
assessment  can  be  carried  out  without  involving  parents.    Since  it  is 
our  tax  money  and  our  children  who  are  used,  it  seems  to  me  we  should 
have  a  voice  in  deciding  whether  we  "need"  a  particular  program. 

I  am  concernPd  about  the  ethics  of  student  participation  in 
experimentation.  po' t  ii.  rpacion  in 
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Panelist:    Dr.  Michael  K.  O'Leary 


There  is  an  important  and  continuing  role  to  be  played  by  NSF  in  support- 
ing innovative  social  science  materials  that  are  sorely  needed  in  American 
education.    However,  projects  such  as  EHN,  CPE,  and  HB  should  be  funded 
only  on  the  basis  of  documented  needs,  suoported  by  evidence  systemati- 
cally gathered  from  social  science  teachers  and  local  community  represent- 
atives. 

In  funding  proposals  and  in  monitoring  development,  NSF  should  concern 
itself  with  the  market  for  the  materials  produced.    This  entails  satis- 
fying the  criteria  of  (1)  meeting  identified  needs,  (2)  flexibility 
of  educational  uses,  (3)  low  cost, quality  of  the  materials  and 
(5)  avoiding  widespread  rejection  by  teachers,  administrators  and  the 
communities  in  vi/hich  the  materials  will  be  used. 

Projects  funded  by  NSF  should  pay  equal  attention  to  the  development  of 
both  the  teacher  and  the  student  materials.    Teacher?'  guides  should  be 
developed  which  minimize  the  need  for  specialized,  costly  in-service 
training  and  which  enable  teachers  to  implement  the  program  adequately, 
even  if  they  are  not  specialists  in  the  discipline  being  covered. 

Panelist:    Ms.  Juliana  Podraza 

The  Human  Behavior  project  would  seem  to  be  enticing  to  the  average  high 
school  student;  however,  the  reading  level  is  for  high  ability  students. 

The  project  is  in  rough  form  and  too  lengthy",  perhaps  this  can  be  recti- 
fied in  later  drafts.    The  content  of  some  of  the  modules  should  be 
modified  to  avoid  possible  rejection  by  parents.    Other  modules  are 
repetitious  of  content  and  activities  already  studied  in  required  courses 
or  offered  in  optional  courses.    This  overlapping  should  be  avoided  to 
enable  more  psychological  material  such  as  the  sleep  and  consciousness 
issues  to  be  included. 

Due  to  the  high  intellectual  and  intense  psychological  nature  of  the 
modules,  special  teacher  training  would  be  obligatory  for  the  teacher 
-^  handling  tiii-s-program,-  Since-HilS-  project  is.  iji„lhe  early  staaes_pf,    .  . 
development,  it  should  be  monitored  to  enable  the  developing  scholars 
to  employ  some  of  the  suggestions  of  the  reviewers. 

^'      '  \ 
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Panelist;    Dr.  Ethel  Tobach 


In  answering  question  10,  I  believe  a  statement  of  my  rationale  for 
^^^'oro^'"^    Exploring  Human  Nature"  and  "Understanding  Human  Behavior 

1.  The  science  of  behavior  should  be  taught  through  the 
integration  of  concepts  of  evolution,  development, 
physiology,  anthropology,  sociology  and  psychology. 

2.  Today  biology,  anthropology,  sociology  and  psychology 
as  academic  disciplines  deal  with  many  aspects  of 
behavior,  both  on  the  human  and  non-human  animal  levels 

All  are  concerned  with  ecological  issues,  and  thus  by    *  ^ 
implication,  problems  of  adaptation  and  environmental  *. 
processes 

It  is  thus  difficult  to  integrate  the  professional  dis-' 
ciplines  in  the  development  of  teaching  materials  (see 
Dr.  John  K.  Bare' s  .appl ication  and  statement  about  the 
1967  conference  called  by  APA)  because  each  discipline 
IS  interested  in  developing  its  own  educational  program 
because  of  needs  to  respond  to  the  professional  futures 
of  the  membership  of  the  professional  organizations. 

3.  Behavioral  science,  more  than  any  other  science,  is 
intimately/elated  to  societal  processes—its  value 
systems,  its  governmental  and  community  organizations,  its 
codified  forms  of  responsibility  between  citizen  and  gov- 
ernment.   Therefore,  it  is  most  important  that  in  develop- 
ing programs  for  teaching  any  one  of  the  behavioral  sciences 
that  all  those  concerned  be,  involved:    students,  teachers, 
educational  administrators,  parents,  governmental  agencies 
and  administrators,  and  institutions  which  traj^n  teachers. 

These  populations  should  be  involved  in  every  aspect  of 
the  teaching-material  development:  •  conceptualization  of  a 
possible  need;  determirtation  of  the  need;  conceptualization 
_         _of-wa-ys  t«  ^at^fjr  ttre-need;  evaTua-ti on -oTThe "success"  with 
which  the  need  was  met;  future  planning. 

4.  The  educational  process,  once  it  is  the  product  of  the 
integrated  activities  of  the  groups  mentioned  in  "3"  above, 
should  then  be  carried  out  by  individuals  who  are  trained 
in  presentation  of  the  substantive  material .    The  learning 
process  should  jiave  the  support  of  .special  ized  personnel  to 
aid  in  the  activities  which  guarantee  that  the  students  and 
teachers  are  operating  at  their  maximum  efficiency;  if 
students  or  teachers  require  individualized  instruction  or 
counselling  for  personal  emotional -social  problems, ' that  ' 
kind  of  professional  service  should  be  available  to  both, 
ihe  teacher  and  the  student  should  not  strand  in  any  type  of 
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clinical  relationship  to  each  other.    It  is  hoped  that  the 
teacher  will  be  a  true  educator,  sensitive  to  the  behavior 
and  needs  of  the  student  and  able  to  maximize  the  student's 
learning.    Where  the  teacher  is. unable  to  do  so,  the  possi- 
bility of  eliciting  help  from  other  resources  should  be 
real. 

Therefore,  the  material  developed  for  the  teaching  of  behavioral 
science  should  be  organized  to  present  the  student  with  the  currently 
accepted  information  about  a  field  of  knowledge;  where  that  .informa- 
tion is  still  debatable  because  questions  have  been  raised  about  the 
scientific  validity  and  reliability  of  the  material,  the  students  and 
the. teachers  should  be  made  familiar  with  the  issues  involved,  the 
most  widely  held  viewpoints  on  the  matter  and  the  need  for  further 
research  to  resolve  the  issues.    THIS  IS  THE  MOST  IMPORTANT  THING 
THAT  STUDENTS  CAN  LEARN  ABOUT  ANY  SCIENCE:    THE  STUDENT  IS  BEING 
TAUGHT  THE  PRESENTLY  ACCEPTED  KNOWLEDGE-AND  SOMETIMES  SCIENTISTS 
THEMSELVES  ARE  NOT  IN  AGREEMENT.    THE  STUDENT  CAN  THEN  BE  LED  TO 
UNDERSTAND  THAT  THERE  IS  PLACE  FOR  THE  PARTICIPATION  OF  NEW  SCHOLARS 
IN  THE  ELABORATION  OF  NEW  KNOWLEDGE. 

REMEMBER:    "THE  WORLD  IS  ROUND." 

I  also  recommend  that  the  relationship  between  the  programs  in 
"Exploring  Human  Nature"  and  "Understanding  Human  Behavior"  shtfuld  be 
reviewed  and  integration  between  the  two  realized. 

1.    These  two  programs  should  be  integrated  and  should  represent 
the  work  of  the  evolutionary  biologist,  the  developmental 
biologist,  the  geneticist,  the  anthropologist,  the  psychol- 
ogist and  the  sociologist.    There  is  too  much  overlap  among 
the  current  curricula  in  the  different  disciplines.    If  the' 
var'jus  disciplines  cannot  work  together,  I-'would  be  so 
didactic  as  to  say  that  no  discipline  should  receive  any 
support  for  a  program  that  is  already  represented  in  the 
integrated  program.    The  disciplines  should  be  awar-e  that 
"  if  they  cannot  work  together,  they  cannot  get  support 
alone. 

2     In  both  programs,  there  is  too  great  a  possibility  that  b^ 
appealing  to  the  self-interest  of  the  student  in  personal 
problems,  the  substantive  materials  of  the  disciplines  are 
under-emphasiied  and  the  more  "romanticized"  aspects  of 
behavior  will  be  overemphasized.    The  material  that  is  being 
studied  should  enl ighten ^the  student  about  the  relationship 
between  individual  and  social  behavior,  and  should  "inform 
about  ways  in  whjch  individuals  can  receive  the  guidance 
and  counseling  that  might  *e  wanted.    However,  the  classroom 
work"  should  not  be  a  substitute  for  that  kind  of  professional 
service.  o  £? 
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t   ?  comparative  psychologist  (evolution  of  behavior)  I  am 
most  distressed  at  the  kinds  of  modules  chosen  in  the, Human  ' 
Be.havior  program  and  the  fact  that  this  area  of  psycholSal 
sqience  was  not  represented  except  in  thP  EHN.    Please  be 
aware  of. my.  personal  bias  in  this  respect. 

uTal^if  lf^°M^t-^'^^  1°.""^^^  '"'"^  general,  statement  about  the  activ- 
i  n    °  n  older  ^d    TnT'  ''''  in'science  e  ca- 

av'iable  Jo^me^ '^Some^^f^my^^^iestl^r^re: "  '''^  ' 

an'd'th:  SsF  funct'ion"?'^''  '''''''        ''''''  °^ 

2.  Has  standardization  of  scientific  material  to  be  dis- 
seminated been  discussed  by  federal,  state,  and 
municipal  educational  agencies? 

3.  How  much  re'lationship  is  there  between  these  NSF  activ- 
itie.s  and  curricula  in  teacher-trainin9  institutions? 

Without-  the  above  information  my  remarks  are  undoubtedly  limited  in 

,-n  f  questions  indicate  my  concern  'F?st 

I  am  in  favor  of  a  standardized  science  curriculum  i^  those  a  eas  of 
science  where  controversy  i^at  a  minimum;  in  this  instance  the  " 
.hn  .r  h°"  °^  t°"t!-°^ersy"  is  moot.    (Please  see  my  other  remarks 
about'the  sensitivity,  of  the  interface  between  society  and  all 
behavioral  sciences.)  j    iiu  an 

and°^unnirfoi'''fh^^'/^^°:^'  ^V""^  '"'^^  be  encouraged 

Offi^pTf  FH^;. J^'^  """.""J  9°        '""'^a^-    Integration  among  NSF^  ' 
essential.  teacher-training  institutions  is 

I  am  grateful  at  having  had  this  opportunity.  I  hope  that  my  "learnina" 
e-nence.^this^pa^^^^ 
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D.  15.  a:   CPE:    NSF  Descriptive  Information 

PROJECT  TITLE?   High  School  Political  Science  Curriculum  Project:  Comparing 
^Political  Experiences  (CPE) 

PROGRAM:    Sciencfe  Curriculum  Development 

PROJECT  DIRECTOR:    Howard  D.  Hehlinger 

INSTITUTION:   American  Political  Science  Association 

DEPARTMENT:    Social  Studies  Development  Center 

BUDGET:    Total  Granted:  $1,261,900 

Dates:    3/1 3/72_- -Present 

.  PROGRAM  OBJECTIVE:    Science  Education  Improvement 

'PROJECT  OBJECTIVES:    Development  of  alternative  materials  for  12th  gradfc 

qovernmeat  courses.   •  '  • 


PROJECT  SUMMARY 


OBJECTIVES 


'    The  main  purpose  of  the  high  school  project  is  to  develop,. test,  and  diffuse 
an  alternative  approach  to  high  school  courses  in  American  government.  A 
course  in  American  government  is  offered  in  nearly  every  American  high 
school,  is  required  for  graduation  in  many  states,  and  enrolls  more  than 
one  and  one-half  million  students  annually.  i 

The  "alternative  approach"  under  development  by  the  high  school  project 
is  a  two-semester  program,  entitled  Comparing  Political  Experiences. 
The  program  is  designed  so  that  each  semester  program  can  stand  a'0"e  and 
be  taught  separately,  or  they  can  be  combined  to  form  an  integrated,^ful I- 
year  instructional  program.    One-half  of  the  course,  can  satisfy  the  typical 
demands  of  a  one-semester  American  government  course;  the  other  half  will 
meet  many  of  the  goals  for  a  problems  of  democracy  course. 

ACTIVITY  PLAN  '    '      .     .  *  v. 

The  major  steps  in  the  Development  Cycle  used  by  the  -High  School  Political 
Science  Curriculum  Project  are:  . 

1.  Design  and  conceptualization  "  , 

2.  Preparation  of  prototype  materials  according^  todesign 

O         3.  •  Testing  of  prototypes 
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4.  Preparation  of  complete  unit  or  course  in  accord  with 
modifications  of  prototypes 

5.  Testing  of  unit  or  course 

6.  Revisioas  of  unit  or  course  on  basis  of  testinq 

7.  Final  testing  of. program 

Preparation  of  comcercial  version  for  publishers  and  of 
.  '       final  report    ^  ^  >  -  . 

ORGAN IZAnON  AND  MANAGEMENT  [  . 

Howard  D   Mehlinger  has  ultimate  responsibility  for  the  High  School 
Pol itica    Science  Curriculum  Project  to  the  American  Politica»l  Science 
Associatiion  and  to  the  National  Science  Foundation. 

Judith  Gillespie.  Howard  Mehlinger;  and  John  Patrick  share  responsibility  * 
as  co-di rectors -o^-^he  high,  school  project.  Ms.  Gillespie  and  Mr.  Patrick 
have  pnnjary  responsibility  for  the  design  and  development  of  the  instruc*- 
tional  materials.  ^^Dr.  Mehlinger  has  overall  administrative  responsibility 
and  IS  in  charge  of  the  diffusion  activities  of  the  project. 

HISTORY  AND  RELATED  PROJECTS:         _  '  '  '      •  ' 

fSpjA(^;n'^cMnnnJf  '  Ameri can  Pol i ti cal  Science  Association 

lAPSA}  to  support  an  elementary  school  political  science  curriculum  study 
and  a  high  school  political  science  curriculum  development  project.    Sud-  . 
port  to  date  for  the  .high  schbol  component  totals  $1 ,261  ,-900.  ..  " 

Since  1972  the  project  has  completed  the  design  and  conceptua.lization  of 

f5nprw!c'  'S'^A^r^  publication  of  a  monograph:    Comparing  Political 

fZrh  nrn!i;i.    .Tf  mT^^'.  .""^"^"^        "^'^^  Government  Instruction, 

which  provides  detailed  guidelines  and  a  rationale  tor  development  of  the 

Jho^'^nM.c  I!  P''°^°<^yPes  were  developed  and  tested;  the  fiy-st  semester  Of 
the  course  has  been  prepared  for  pilot-*esting  in* 1974-75,  and  a  revised 
version  was  tested  in  the  fall  semester  of  1975-76..  The  second  semester 
of  the  course  was  prepared  for  pilot  testing  in  1975-76.    It  has  been 

fo?c^7c  ^/^^^  semester  and  will  be  retested  in  the  spring  semester 
or  19/5-76.    An  increasingly  large  number  of  pilot  schools  has  been  used 
each  year. 

In  selecting  pilot  schools  to  try  out  the  semester  course,  attention  has 
been  given  to  a  mix  of'variables  including  type  of  school  setting,  geo- 
graphic region,  socio-economic  classes  and  ethnic  groups,  and  type  bf 
political  system  in  the  school.    A  consultant  network  has  been  identified 
which  provides  social  scientists  to  work  witK  each  pilot  school.    These  - 
consultants  are  active  in  diffusion  activities  already  underway.  Project 
staff  .numbers  areactive  in  many,  additional  activities  including  published 
articles,  presentations  at  meetings,  etc.  "WkuunineQ 
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Major  revisions  of  the  first  semester ^have  been  undertaken,  based  on 
student  and  teacher  reactions.    One  result  has  been  to  cut  back  on 
the  amount  pf  materials,  reducing  the  four  units  to  three.    Units  to  be 
tested  in  th^  fall  of  1975  for  the  first  semester  course  entitled 
Political  Systems  are:    Unit  I  -  Observing  Political  Behavior, 
II  -  Using  Political  Resources,  and  III  -  Participating  in  Political 
Activities*.    The  second  semester  materials  are  entitled  Political  Issues. 
The  second  semester  includes  "Save  the  System,"  an  Introduction  to. , 
political  systems  for  stiudents  who  have  not  used  the  "first  semester 
materials,  and  units  on  Busing  in  Boston,  Clean  Air  Now,  Union 
Underground,  arid  Jobs  and  Engines.    These  materials  will  be  pilot  tested 
for  the  first  time  in  th$  1975>76  school  year. 

*  «     •  • 

PERSONNEL,:  ,  ' 

Project  Director:    Howard  D. . Mehlinger:    Ph.D.,  University 'of  Kansas. 
10  years'  experience  teaching  history  and  American  government  in 
Lawrpncei^  Kansas.    Member,  American  Political  ScienceyAssociation's  , 
Conmittee  on-Pre-Collegiate  Education.    Member,  EditoWal  Board  of 
'Division  of  Educational  Affairs  News  (DEA  News)  of  APSAr 

M  9 


ERIC 


367 

•356 


D.  15.  b:  CPE  (panel  3):    Project  Director's' Response  to  10  Review  Questions*- 

~fJ??^^    be  presumptuous  of  us  ^attempt  that, .aj  each  of  the  questions  r^n. 
foV  judgments  that  only  the  panelists  can  m^ke;'.  Therofo?e   my  ?ol  eaaup. 

que\??o     ''Thr^Hn'^  ^  Tmentary'pr.sW^^-f'?he'poin^^^^^  d 

ttflhrinfonnaHnn  f°"''^  T'^T^'V'^  ^''^^^d  be  seen  as  supplementary 

fh.  Kn,  ^  u^^°"  ^^^"^  '^"^^^^  ^"  letter  6f  October  9  1975  ^^'^"^""''J' 
the^melDgraph  overview  of  the  Comparing  Politicalkopripnr.r.nn.cl  ^°  h 

paper!  then,  provides,  addi tional  information  of  the'  kind  that  miqh?  nn;  hi  ■ 
the  ki^^d  of  information  that  might  be  offered 'during  a  conversat  on   T  we 
JapeJ  hk  '°  ''''  '''''  thr  project.    I  h?pe  ^ou'wnf  JJIld^Ihi^ 

Questiony.-  Is_Jherg_j_£ejuine  need  for  these  instructional  materiajs?  • 
Courses  ih  American  government  have  been  a  staolp'nf  thp  hinh  c^t,^  ^        •  ■, 

T^l^fll  H'  ""'fl'  "f'^^'-'S  '"'books  in  QovernminH  Cb    the  ll  t 
of  instruction  on  the.Eplitical  learning  of  high  'school  students-    rl  th» 

IJe  StjMe.^nd^W  Widely,  used  textbooks  feature  thP 

>nudy  of  governmental  institutions-FuTT^ore  politics:  These  books  tend 
to  be  very  simi\lar  in  content  and  style.    They  follow  I  format  se?  by  t-he 

in  1917.    Although  political  science' has  changQdlTarkedly  since  19  7  the 

W^luJ  p  ''"ihr''  and  government  have  nge^ 

very  little.    Thiis,  an  enormous  gap  has  developied  between  knowledae  and 

te    bnn        Ih"  'V'""''  ""^^'^  of  high  s  hoo  g'oveXnt 

textbooks..   These  claims  about  the  content  of  high  ^school  government  text- 

atmb^r'o^^^^J^S^il^??  s^^a?f^f"^^"^  '''''''''  ^f^eading  t^^t:  l}lVtlT,y 

TheJto^^  Learning.    Studies  of  the  inmact  of 

stfruct  on  on  the  political  learnTnn-7)rWhichool  studen  s  were   e    ewed  ' 
by  |ne  of  owr  project  staff  members. 2    This  refiew  of  research  indicated 
•  ili  icln?  v'?n'^r    "  ""'"'''''l  government  anS  civics^do  not  co  ?Hb  fe 
llectuar  skills      ''"'"^      Political  knowledge,  attitudes,  and 


SI 
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laoblfnU'^N"!;?;'':???'':'         '^'T  ""-J-t  Director  d,ne> 

/oirec?or'^rscienJe  Ed:calio1,7,SF/''"'^'''^  ^"'f-' 
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Another  way  to  look  at  the  possible  impact  of  public  ichool  poitical  education 
is  to  examine  surveys  of  the  political  knowledqe  of  /dults.    Since  a  larqe 
major.ity  of  American'adults  have  graduated  from  secoi^l^ary  schools,  the  long- 
•  tenn  Impact  of  formal  political  learning  in  school S/Can,  be  assessed  roughly 
through  the  findings  of  nation-wide  survey  studieVof  the  adult  population. 

A  recent  survey  by  Louis -Harris  and  Associatesf^coffductied  for  the  U.S.  Senate 
Subcommittee  on  Intergovernmental  Relations,  demonstrates  massive  political 
ignorance  among  nationally!  representative, samples  of  adults.    Less  than 
forty  percent  profess  to  be  well-informed  about  government  or  curre/it 
political  events.    Less  than  half  of  the  respondents  could  name  .both  of  their  - 
Senators  or  the  representative  to  Congress  from  their  districts.    Less  than 
'  twi-thirds"  knew  that  Congress  is  comprised  of  the  House  of  Representatives 
and  the  U.S.  Senate.    TwenJ:y  percent  said  Congress  consisted  of  the  House, 
thJ  Senate    and  the  U.S.  Supreme    Court      this  after  all  the  textbook 
preachments  about  the- three  branches  of  government.  .Lou  Harris'  observation 
about  his  suAey  is  that  "fhese  results  indicate  substantial  gaps  in  the  public 
kndwledge  of  both  the  structure, of  government  and  also  of  many  of  the  key 
individuals  elected  to  high  office."  ,  •' 
I 

An  ilmportant  objective  of  traditional  government  courses  ^^J.^f^"  J^.J^^"'""' ^ 
infbrrnation  about  governmental  institutions  and  pO|litics.    Although  the 
traditional  approaches* have  dominated  the  public  schools, -the  impact  of 
thele  courses  in  the  political  knowledge  doinain  (as  revealed  by  various 
survey  studies)  has  been  meager 

The 'Interests  of  High  School  Students.    A  study  by  Richard  Remy  in  197^ 
ofTOOWrcFa^lTTuTeT^tFl-evealed  their  dissatisfaction  with  standard 
high  school  courses  in  government.    These  students  wanted  to  learn  how  to 
analWe  and  evaluate  political  life  rather  than  to  learn  information  dnly. 
They! wanted  to  study  important  political  and  social  problems  and  is$u^s 
as  w4l r  as  government  institutions. 3         ^  1  | 

Trends  in  Opinions  and  Practices  jjLMili£aJ_.EducAtic)n.    The  staff  con- 
dua'S"a"sVlTe¥aTiFTeTr^F"5^^     literature  about  opinions  and  practices 
in  education  in  the  schools.    One  of  the  striking  ^^^^^-^^teristics  of  the 
literature  in.1970-71  was  the  spurt  of  int^est  in  programs  that  inyolved 
studertt  internships  anxi  participation  in  go\^nment  agencies,  such  ^s  - 
mayors'  offices,  welfare  agenices,  etc.    Another  trend  in  the  literature 

"  I^rSncern  for    the  "hidden  curriculum"  in  schools.    Some  writers  argued; 

'■  th  t  d?"cs  nstru  tion  was  being  systematically  undercut  by  the  struc  ure 
of  the  school  itself  and  what  it  taught  students  about  the  relationship  of 
governjiient  institutions  and  individuals  in  our  society. 

Findings  of  the  kind  described  above  led  us  to  conclude  that  a  me<i  existed 
fJr  a  fresh  approach  to  the  study  of  pol.itics  and  government  in  tne-^chools. 
It  seemed  unlikely  that  commercial  publishers  would  launch  such  etforts. 
•It  seemed  appropriate  that  a  federally  funded  curriculum  development 
proje-ct  should  undertake  the  development  and  testing  of  a  new  approach 
to  the  study  of  politics  and  government  in  American  high  schools. 
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despite  the -efforts  of  many  publishers  to  iompete  with  ??  '  ' 

'  •  ^^^^^ 

sound  -  at  least  with  respect  to  this  perspective.  y^nerdiiy 

In  our  opinion  it  would  have  been  an  error  for  NSF  to  suDoort  a  Lniprf - 
whose  main  purpose  was  merely  to  do  bettPr^     o  n     Lu«         a 'Project 
.  interesting  -/what  publishers td°bee  ^Tod^^ 

,    curricu  um  development  prpject  can  b^  justified  bnly    f  °[  tHes  to  hi..5  > 

/    7hL'?H-\''/'T'^  ''•^^'^■"9       ''^'^^      wh'ch  p  bl  she,Vp  oduce  w  t 

wJ!J  J?''5'''  "'"^  ^^""^^  that  is  what  they  buy  and  teache"  bSv 

,     what  the  publishers  produce  because  that  is  all  they  have  to  select 

course  than  they  would  by  taking  traditional  courses;  we  alsnelieve  thev 
thrpo?iUcal™;S^:^r  ^"^        reTlecfiye'and  re°,pealu!  7' 

'       l^vlli"!  '"^  ^'''illen-jo  CPE  presents  to  traditional  programs,  we  believe  the 

■  iTz'-Lz ;  achiJs'wii^eZa?;  Tf 
0"-;-  ?r;^?o?p"ro,t^:r-Le^:?ca^r:::rntf 

/ 

O  ■    '  .  359 

ERIC  '         .  •  . 


I 


Question  3:    Do  the^e_ins,tTU£U<^^^^^^^  maJerialsj)jLSies_^^^^^ 
rationale?  , 

Con^paring  Political  ExperiencJ  is  a  bold  attempt  to  prepare  Vounq  people 
Hfc-Sii^^nrp-ireTrryoWal^^         in  whatever  sett,nqs     fV/^n  - 
selves.    Competent  political  activity  requires  knowledge,  skill,  expeji^^^^ 
and  a- capacity  to  make  judgments  about  thp  kinds  of  a^V"'^'^      f  .^Hon  of 
appropriate  and  those  that  are  not.    We  assume  that  only  a  smal    fraction  of 
?  dents  wtll  ever  run  for  political  office,  but  the  majoriy  will  fi 
occasions  to  join  with  others  in  sane  kind  of  politica    ^^5^  ^J^^^^Jf  "^''^ 
the  competence  to  act  on  beha'lf  of  a  group  and  for  o"^'^  own  interests  is 
part  of  what  education  for  "responsible  citizenship    is^all  about. 

While  the  underlying  rationale  and  objectives  can  be  ^J,f^^Jyj^^^!j' 
achievement  is  not  easy,    Fgrst,  it  is  necessary  to  "^'<lerstand  poetical 
systems  within  a  comparative  framework  in  order  to  grasp  how  po  itica 
actijdtv  in  a  school  resembles  that  in  more  complex  kinds  of  politica 
sJsS^students  m^st  acquire  certain  Sasic  intel  ectual  and  me  hodo  ogical 
skills    and  they  must  have  an  opportunity  to  practice  their  new  sk.Jls  if 
thlv  .;e  to  become  proficient.    Thus,  the  school  becomes  ^.1"°     a  oratory 
for" testing  propositions  about  politics  and  for  honing  political  skills. 

The  course  materials  are  not  yet  perfect.    Some  lessons  work  very- well; 
others  fail  miserably.    But  they  are  still  in  an  early  experimental  stage 
of^eve  ojmen      The'pol i  t^cal  j;.sjems  course  has  been  tested  only  once 
Sefore  this  year.    ^oTiricaT  Lssues  is  experiencing  ;ts  first  field  test 
currently.    We  learil  new  ways  to  improve  the  Jnatenals  daily. 

I4.would  have  b^i^Teasy  to  devise  a  traditional  American  government  course. 
Itre  are  plentj  of  models  available  for  doing  that./  But  rather  than  asking 
students  to  observe  from  a  distance  important  political  figures  such  as  , 
the  President  and  Supreme  Court  justices,  we  are  pladr.g  our  empnasis  upon 
he  student  as  political  actor.and  on  th«  school  ^^on-^'^^stitution  for 
which  students  have  responsibility.    Schools  that  wish  to  concentrate  their 
energies  on  teaching  students  about  institutions  of  government  wi U  probably 
cSoose'other  programs;  teachers  who  wish  to  help  students    ecome  effective , 
responsible  citizens  in  their  everyday  lives  may  elect  to  use  CPh. 

Question  4;    K  thP  content  of  these  materi_als_jcjenmical1j!L^r^^ 

The  main  purpose  of  the  program  is  to  provide  political  science  knowledge 
that  w  n  SeTseful  to  students  in  their  everyday  lives.    No  effor    is  made, 
or  sho.^  d  be- made  in  our  opinion,  merely  to  "represent"  the  discipl  ne    n  a 
timplif  ed  way.    We  are  not  trying  to  teach  the  "structure"  of  Poli  cal 
rience    as  might  hava  been  done  by  curriculum  projects  in  the  1960  s^ 
Up  arP  .s^na  the  discipline  of  politicaT  science  as  a  source  of  relevant 
•  fnfrr^v.;?on'to  satis'^what  we  believe  are  broadly  shared  educational  goals. 

fnr  Hn  wP  sPP  oijrselvps  eonaqed  in  pre-colleqe  instruction  of.political 
scien^jfts     We        engaged  in  ciu'en  education.    Most  of  our  students  will 
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not  attend  college;  yery  few  will  find  professional  care&rs  in  politics 
or  poTitical  science;  but  all  Will  be  citizens,  confronting  opportunities 
to  make  political  choices  and  to  take  action  toisupp^t  their  choices. 

Political  science  isnot  a  single,  unified  field  of  study.    Lt_U  a  diverse', 
field  of  study,  r^epre^enting  a  wide  range  of  specialized  concerns.    Mo  single 
project  could  represent  the  discipline.    The  best  we  c^n  do  is  treat  honestly 
^nd  validly  those  portions  that  touch  on  our  interests..  We  have  drawn 
extensively  upon  work  In  systems  'theory,  comparative  politics,  and  public 
choice  theory,  i  \  ^ 

Question  5:    js  the  content  of  these  instructional  ma_tjn^_  edu£a_tjonal  ly  scjund? 

Whether  potential  users  will' find  the  published'version  ofVhe  CPE  -ourse  i 
educationally  sound  depends  upon  our  ability  to  find  acceptiible  answers  to  i 
a  nurabeV  of  questions  during  the  experimental  testing  of  th^,  materials 
bome^of  the  most  important  questions  facing  us  are  the  fdllowinq- 

/ 

l^"!iLcJlJj:adjU_ojn^  content  must  be  included  to  make 

^e^I05ram_ado£taMe     We  are  attempting  to  off-^FWirar5rti?7^ti^approach 
0  the  study  of  American  government  without  presenting  all  of  the  traditional  , 
/materials  found  in  typical  government  textbooks.    CPE  will  off^r  a  number  of  i 
advantages  not  presently  found  in  traditional  texts.    However,  the  tension  i 
we  feel  is  how  far  can  we  go  in  helping  students  become  more  cotfipetent 
polrttcal  actors  in  familiar  settings  without  losi'nq  American  government 
teachers,  and  f\m  much  traditional  American  government  content  can  be  included- 
without  undermining  the  comparative  model  that  holds  the  course  together' 
•rhe  answers  to^these  questions  are  not  easy.    Ii>  seeking  answers,  we  are  i 
consulting  with  teachersi,  state  department  of  education  social  studies  i 
-supervisors,  city  social'  studies  supervisors,  and  textbook  publishers.  ; 

l»iy,the_Xojjjl.um\t^5^^^^  "Political  Issues"  portion  of  the  CPE 'course  be 

( Jydsed _as_  sjamfjLf an t  ajidjvor t;5y_ of  Uudy?    Tl .e  desTgH'-STTh^-p^l i tl'caTT^ues  1 

semester  of  CPE  responds  to.  several  problems  we  face.    Fir<;t,  many  states'  ' 

.require  only  one  semester  of  American  government.    Political  Systems  is  > 
hopefully  capable  of  satisfying  this  requirement.    OTTthe'^^hand,  many  ' 
school  systems  offer  or  require  a  full-year  of  American  government..  Therefore,' 
PpjillcaLiss.u_es  is  designed  to  serve  as  a  logical  continuation  of  the  Political 
Systems  semester.    Other  states  match  a  one-semester  elective  in  "ProbleirFF""- 
Democracy   vwth  a  required  American  government  course.    Hopefully,  ^'olitical 
Issues  can  be  accepted  as  a  goqd  solution  to  the  "American  Problems^'^courseT 

A  second  issue  regards  the  characteristics  of  the  "documentaries"  wd  have 
chosen  as  the  foci  for  each  of  the  PoJi_tlc^l  Issues  units.    Of  course,  the  ' 
unit.    Busing  in  Boston,"  is  not  about' busing  in' Boston  but  about  poSlitical 
conflict.    But  will  teach-vs  perceive  this  as  we  do?    Will  "Am^rican^ Problems" 
te.^chers  judge  our  topics  to  be  sufficiently  significant  to  deserve  extensive 

study?    The  topics  were  selected  because  they  represent  experiences  we     

believe  will  be  compion  to  most,  students  taking  the  course:  school  ("Busing 
in  Boston  ),  labor  unions  ("Union  Underground"),  business  ("Jobs  and  Engines") 
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and  community  issues  ("Clean  Air  Now").    Organizinq  pach  unit  around  an 
extensive  documentary  was  our  response  to  a  persistent  suqqestion  from 
teachers:    The  students  like  case  studies;  qive  the»n  sori^  that  provide 
sufficient  detail  that  they  begin  to  comprehend  fully  what  has  occurred. 
Long  documentaries  leave  somewhat  less  time  for  treating  the  comparative 
examples.    Have  we  gone  too  far?    Hopefully  the  field  testing  currently 
underway  will  provide  clear  answers  to  this  question. 

Will  the  attention  si_ven  to  "mojral  reasoning"  offend  schools?    There  seem 
to  be  two  isr^ues'her'e:   T)  ShouVd  the  program  "deVibeVately  provide  occasions 
for  students  to  consider  the  consequences  of  and  the  ethical  justification 
for  their  actions;  and  2)  Is  the  term  "moral  reasoning"  likely  to  be  con- 
troversial?   The  second  question  is  the  easier  to  face.    If  the  process  of 
moral  reasoning  is  important  to  include  in  the  course  but  the  term  is  con- 
troversial , we  can  give  it  anottier  label.   41owever,  we  believe  dropping  the 
process  itself  would  be  a  mistake.    The  course  attempts  to  raise  students' 
political  competence,  to  help  them  become  more  effective  political  actors. 
Should  the  course  succeed  in  achieving  this  difficult  goal  without  siniul 'laneously 
heightenina  the  jancern  and  capacity  of  students  to  reason  though'tfully  about 
the  consequences  of  their  actions,  the  course  may  prove  to  be  cf  little 
service  to  the  society  as  a  whole. 

Will  the  "school  as  a  lab"  concept  be  controversial?  Jo  our  surprise  the 
use  of  "the  school' as  alaboratory  for  helping  students  practice  political 
skills  has  not  prompted  the  anxiety  on  the  part  of  school  officidU  we  had 
anticipated.    This  is  not  to  say  that  this  feature  of  the  course  may  not  lead 
future,  potential  clients  to  hesitate  before  adopting  the  program.  But 
'    our  main  problem  in  using  the  "school  as  a  lab"  is  that  for  many  students, 
school  has  lost  much  of  its  appeal.    A  great  many  seniors  attend  school  only 
to  receive  the  course  credits  necessary  for  graduation.    They  are  not  active 
in  school  organizations  and   extracurricular  activities.    Many  have  jobs 
after  school ;!:iapy  climb  aboard  buses  imrediately  after  school  and  return  <^ 
directly  to  their  homes.    At  the  present  time,  our  main  dilemma  is  not  how  ^ 
to  put  out  "brush  fires"  caused  by  using  the  school  as  a  lab;  it  is  how  to 
find  appropriate  settings  that  permit  students  to  practice  the  skills  they 
are  learning  in  class. 

Questior.  6;    Are  the  proposed  and  anticipated  outcomes  of  the  instructional  " 

materials  desirable?  '  ^ 

•We  assume  that  students  using  Comparing  Political  Experiences  wi 11  achieve 
significant  gains  in  political  knowledge;  intellectual  skills,  and  participant 
skills.    These  achievements  shoulti  enable  them  to  view  their  poli.tical  world  , 
more  realistically  and  insightfully.  To  think  about  it  more  aptly,  and  to 
act  within  i".  more  effectively.  " 

^  The  CPEL  course  features  Wessons  requiring  students  .to_  be_acL; ve„JeA!:ners ,  , 

They  are  asked  continually 'to  use.  information ,  ideas,  and  skills.^  The  aim 
is  to  prompt  them  to  transfer  learning  from  the  ciassrebm  to  tt.e  "real 
world."  37  G  .  '  ^ 
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^nfaMl\    ,  ^^A^"^  ^^^'^  '^0'™"'Jnity  as  settings  to  develop 

ntellectual  and  participant  skills,  by  applyinq  knowledge  and  skills  learned 
m  the  classroom  to  problems  in  the  world  outs  de  the  classroom.  For 
examp  e,  they  conduct  surveys  and  systematic  ob.ervation  studies  in  their 
^mS?JI     u  P^'-J?'-'"  P^[ticipant  roles  in  groups  in  their  school  or  co,n-  ' 
Trl  ^'..  .1  ^^'^  ^^^^^^^s  "-ill  •'e'^Pond  favorably  to 

?rSraJnUy"h:a"rni:  ^^"""^        ''''''        ''''  ^^-"^        ^-^^     "  " 

» 

The  CPE  course  may  offer  other  contributions.    Perhaps,  byMinkinq  class-  - 
room  instruction  to  the  life  of  tKe  school  itself,  hiqh  schools  will  become 

o?r  aI'  'P^'^'^"^  '°  cur?entty  "turned  ' 

ott    by  school.    At  a  minimum  we  will  nave  created  an  alternative  to 
existing  instructioofel  materials  available  to  teachers,  thereby  increasinq 

lZrnT""l  '"^  ^-r^"'^^  encouraging  publishers  to  aVid  to  the  ?ange  of' 
alternative  approaches..  ,  .  ,  ^ 

.   Question  7;    Oo_thes_eJns_trucA^^^^^  implementation  orobl ems 

tor  the  scJhKK)  1  ?   ^  

The  course  is  designed  to  slide  into  ,m  American  government  or  "Problems 

of  Oemocracy"  slot  at  the  twelfth  grade  in  most  high  schdols..  .It  will  not  

e"  ourse"'  Tu'llTf        structure  of-the  school  curriculum  to  acconiSar^ 
the  course.    All  that  is  required  is  a  teacher  who  is  dissatisfied  with 

'  Z  f    'T     ^'■'^^''^^l''"  this  field,  who  shares  our  goals,  and  wHo  wishes 
to  try  a  new  approach.  " 

lluLti^  ''^^  ^'"^        ^'•^■^t'^^t  appeal  to  "average- 

students    the  kind  of  student  who  is  not  particularly  attracted  now  to  the 
study  of  govern„.ent  and  pol-itics.    Clearly,  we  do  nol  wish  to  tu?n  away 
bright,. academically  inclined  students,  but  this  is  noft*e  population 
we  are  seeking  primarily.    The  course  is  no  more  likely  #>succeed 'wi th  -  ■ 
very  poor  readers  than  most  other  products  on  the  market. 

Iw^-^'^f ."^        strivfrtg  to  devise  a  program  that  will  make 
fj.t  J'i^.     .       education  program  unnecessary     We  are  exploring  the 
teasii)iliity  of  producing  a  short  and  inexpensive  teacher  '"kit"  that  might 
•be  used  by  a  teacher  operating  singfy  or  by  a  school  system  for  in-service 
eduation  purposes  for  those  teachers  wno  express  an  inte^est  in  receivi^na 
some  kind  of  introduction  to  the  program.    But  in  general,  we  believe  that  if 
we  are  unable  to  make  the  p.  .gram  sufficiently  clear  t^  teachers  in  order 
that  they  can  teacn  it  comfortably,  we  have  little  reason  to  believe  the 
students  will  be  any  more  successtul.  .0 

Question  8;    Are  the  costs  for  implementing  these  instructional  materjals-reasonabl 

Our  present jiiethpd_forja c kd(}\w:iJJa&.£mr^A^hG^im'^. ^r-a<^^4^^^ ^  

expensive  we  could  vriMgine  for  the  exper ;.np:,cal  trsting  of  the  program 
It  enables  us  to  produce  and  send  promptly  instructional  mat^^rials  to  th,-» 
pilot  schoQls  shortly  after  they  have  been  written;  .it  also  pomifs  us  to  test 
a  variety  of  pedagogical  approaches  at  a  relatively  low  per  unit  cost  ^ 


ERIC 


374 

365" 


To  date,  the  staff  has  made  no  final  judgment  reqardinq  how  the  published 
version  of  the  course  should  be  packaged,  other  than  it  must  be  done  in 
such  a  way  that  it  fits  the  instructional  budgets  of  typifcal  schools. 
Most  American  government  books  currently  'Sell  for  about  $9.00.    CPE  must 
be  able  to  compete  at  that  price. 

We  hava  deliberately  adopted  a  conservative  attitude  toward  audio-visual 
items.    At  the  present  time,  audio  tapes,  filmstrips,  and  transparencies  - 
for  the  overhead  prpjector  satisfy  all  of,  our  major  audio-visual  support 
requirements..  These  C6n  be  marketed' inexp^nsivel^d.    Wc  are  not  rertain  at  ^ 
this  time  whether  the  ski  1 1 -exercises  should  be  included  in  the  te-xt,  as  is  * 
the. case  of  the  Political  Systems  course,  or  appear  in  a  separate  package, 
as  we  are  testing  with  the  Political  Issues  course.    This  is  the  type  of 
question  that  will  be  resolved  finally  in  collaboration  with  the  publisher 
who  wins  the  rigKt  to  publish  the  program. 

Ques t i on  9 ;    I s^  the^  manaqement/organjzation  plan  adequate  for  producing  these 
instructional  material^? 
o  *  ' 

It  might  be  helpful  to  explain  ho/ project  activities  are  conducted.  The 
designated  director  of  the  project  is  Howard  Mehlinger,  who  is  employed  50% 
of*kis  time  by  the  project.    His  main  responsibility  is  to  exercise  general 
management  over  the  project,  to  maintain  liaison  with  NSF,  the  American 
Political  Science  Association,  and  Indjiana  University,  and  to  plan  the 
diffusion  activities  of  the  project.    Internally,  Judith  Gillespie  and  John 
'Patrick  are  also  co-directors'.    From  the  beginn,ing  of  the  project,  Gillespie, 
Mehlinger,  and  Patrick  have  shared  equal  responsibility  for  making  critical 
cJioices  o^er  the  direction  of  the  project.    Gill.espie  and  Patrick  are^  both  . 
employed  full-tfme  by  the  project.  .Together  with  Stuart  Lazarus,  they  are 
the  principal  developers  of  the  instructional  material^.    Toby  Bonwit, 
employed  only  this,  year,  vforks  as  both  a  writer  and  as  an  editor  on  a  full- 
time  basis.* 

There  are  four  qraduate  as^sistants.  While  thev  perform  a  variety  of  tasks, 
two  are  mainly  r^esponsible  for  gathering  and  processing  the  evaluation  data 
from  the  pilot  schools,  one  is  responsbile  for  servicing  the  pilot  schools, 
and  the  fourth  has  served  primarily  as  a  part-time  writer^ 

We  have  employed  two  "teacher  associates"  during  each  of  the  past  two  years. 
These  are  teachers  who  have  recei^/ed  sa^bbatical  leaves  from  their  school 
systems  for  one  year  to  work  in  the  Social  Studies  Development  Center. 
The  scnool  systems  pay  one-half  of  their  salaries;  we  pay  the  other  half. 
In  addition  to  being  the  source  of  constant  friendly  advice  regarding  what 
can  be  reasonably  expected  of  schools,  the  teacher  associates  visit  pilot 
schools  to  observe  the  course  in  action  and  present  the  project  to  teacher 
conferences.  '  * 


The'uroject  employs  Cin-ee  full-time  s^ret^fi^-^U  has  also  emfi4-&y^4 ^^^yuXsiQ^ 
variety  of  people  for  short-term  assignments.    These  include  writers,  cartoonists, 
illustrators,  audio-visual  technicians,  and  critic  readers. 
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The  project  has  been  rpviPwpH  At  o^Vh 

people  representing  varl   f  o^^t      n    ^  Vll  ''"'Ir'^'  many 
scientists,  social  studies,  specia  ists    .        !         "'^^  Political 
conmercial  publishes,  city  soc  a  ^h.HiL  I    ^^P?.'"tnient  of  education  personnel 
administrators.    Mfhave  not  ?ou^d  a  wa!    n  h'^'''''""''  ^^^^^ers.  and  school 
of  lay  people  or  parents  to  se?Jp      r.^  "representative  sample 

*-sk  Pilot  teachers  trarrange  for  sue    rp!?  '"'^^^  reVucUr^l  to 

create  continuing  problems  for  a  .rhn^      ^''k^°'  ^^^^  ^^^^      may  merely 
before.    On  the  o'ther    and,  we  arruncer?ain  t'^^'V''  «^'^ted 
representative  set  of  parents  or  ^aS  nln^f I  f^"""  ^°  ^^"9  together  a 
We  are  open  to  advice  on 'this  issue  '  ^"^.m^^M. 

Ja'lLJL^^ett!  Jo"c^nrrr:^n^'i°3"?l^-]-J^-  ^^^^^^^  ^'^  ^^^-^t,  . 
Copies  Of  their  tes.t  items  a?e  on  n?e Vt  NSF.  '     '  ""''f  -"-^^^^'^l^- 

Question  10:  . "^a re^^ej^  1^^^ 

;jaX^-c1trSJt^;:^~^d^\":c:?  ""^fr  ^-stlon.ther 
and  reconrtiendations.  •        ^  7      ^°  receiving  the  panel's  suggestions 

Notes:     *  *  •  _ 

and  GiJe'rntnt  Jns^LctiSn'  '%'ocU'?^°"; -'"^^^"^^^  ^^^ir  Civics 

1972)  590-597.  ,Spcj_aJ  _Educ.aj;ion,  Vol.  36,  No.  6  (October, 
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D.  15.  c:    CPE  (Panel  3'):    Panel*  Responses  to  9  Review  Questions 

'      flSF  Staff  Note-  -  Panel  3  completed  <i  first  draft  of  the  review  of 
.fS-sTrolirt-by  December  12  and  selected  a  5 -member  "editing  com- 
•m?ttee"  from  the  panel  to  work  on  a  final  draft.    ^  tyP^^  copy 
of  this  first  draft  was  circulated  to  all  panel  members  in  January 
■     for  their  comments  and  reactions.    The  "editing  conin^^"ee   met  . 
with  the  Panel  Facilitator  on  January  24.  1976.  reviewed  the  f  rst 
draft,  the  cornments  of  other  panel  members  and  prepared  a  ^  "al  ■ 
draft  of  the  review  for  mail  circulation  to  the  entire  Panel  One 
panelist  submitted  additional  written  comments  on  the  final  version 
included  at  the  end  of  this  section. 
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""""0"  '••    iLiher^i^^Jo^^j^tf^  materials' 

i"iirj"tx:i'.'of  i:;tLrv9riri:  ^™°.-trat"Z^:;;r~^ , 

materials,  that  there  is  anPPd    n    h  subsequently  developed  ' 

program  for  mate   a  s  o     h  s e  ^^^,^^""^^7. ^^hool  social  sEudies 
purposes. for  high  schoo    on  U,vff*c       '  ^  original  proposal  eight 
The  proposal  s  ated     °    ^?Iw  nf    h  "^^^  identifie'd. 

be  sLrved  by  prlcoilegiate  Do-?itiv!i'^"'^°"'J 
well  served  by  the  corous  of  ?n  f  ,    •  education  are  in  fact 

■   schools  current  y  use  in  fLUfo  '^^'iS"'^  materials  that  most 

ently  use  in  teaching  children  about  man's  I    political  life  " 

the  structural-institutionar^nnrnLh  ?  Vu'^    ^^"^  primarily -reflect 

None  of  the  availab  e  m  ?er  a  s^  on  \hp        '^"t^  °J  government.   ^ 

developers.    They  contend  th.    fh^^  ?    ^^^/^^^^  advocated  by  the 

government  textbook '  a  v  d'  t  e  sin:^  T'''  °'  ''''''''' 
A-'ierlcarLGovernment  was  publ  shed  wMi.rnLo^'  ^V^'"",^^  Magrudcr's 
science  haV-FTnTeVgone  tremendous 'ch^ges'       "'"'  '''''''''' 

reLu5eiy'?n^?fe^1?]ets'LSn^;'i^;^  '''''''  ^^""^^^'^^  ^een 
conducted  b7Louis  Harrif  ^'P°ll  recently 

developers/  T^  'po  se^Jhaftherf w  ' 

emphas  zes    nly    he       ucJurP^n^  "^"'^  '  curriculum  which 

teach  them  .J^l^^^  L^fJ^^r'iTa^e^l^l^j;^  ^^'^^  ^  ' 
Question  2:    Ls_tUere^n.,_r^^^^  mat_er:ials? 

trSXle^n^r^L^  for  secondary-Tev.l 

Other  products  with  this  pa;t?c"Lra^p^L^^raTe"  noraJaN-JaS?:/^^"^^^-" 

ATer^canlo^r^^^;?  Sr  civics"         "^"'^f'  '^^"^^  ^^'^^^  — ^  - 
of  some  s?a^s  a?e  .Sch    h  f  ;  niw  ^^'^  ^^^^i^ulun  requirements 

utilize  this  approach  '  "'"^  ^^^^  ^o'be  added  to 

L^\?:;^;°g^?:h:rTflv?e^J'%s':d°^"^"  commercially  viable-  and  that 
W1.S  ?udg::n'rthlr?h:?r  be^rmar^erbufvVar^^-- 
position  to  judqo.how  extensive  it  woulS  be 
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Question  3:    nnjjiPse  instructional  materjjj sj)ossess  a  clear  pur£Ose  . 
»         and  rationale? 

The  CPE  materials  possess  a-€4eaf--purppse  and  rationale:    the  prepa- 
ration of*  young  people,  to  become  competent  politiqa    actors,  ine 
SrogrSm  encourages  students  to  participate    n  PJ^^  J^^il^^^^ 
within  the  school,  which  is  the  laboratory  foj;  testing  CPE  s 
propositions  about  politics  and  political  skil  s.    The  major, 
inference   of  the  program  is  that  political  skills  practiced  in  the 
Schools  can  be  applied  in  other  situations  leading  to  responsible 
Citizenship. 

Question  4:    Is  the  content  of  these  instructioh_al  materials  sci'entif- 
r-  —  icalty  correct 

The  materials  employ  accepted  concepts  in  political  science;  e.g. 
Political  Systems,  Political  Roles,  and  Pol itical  Rf  J^^, 
materials  likewise  examine  the  political  process  outside  of  forma 
government  institutions.    This  is  consistent  ^^^J.    f,^;7^^"J,  J^^^/ 

profession  of  political  science  and  is  specif  caly  responsive  to 
'tS'e    oais  of  the  American  Political  Science.Association  s  om^^^ 
on  Pre-Collegiate  Education.    The  result  ts  that  the  materials  are 
dearly  aimed  at.  preparing  a  scientifically  literate  po^)ulation  and 
not  solely  at  preparation  of  future  scientists. 

The1)anel  felt  that  the  materials  emphasised  breadth  rather  than 
depth.    In  at  least  two  cases,  the  Mayor  Daley  ca^e        the  ERA 
ep  sode,  the  materials  may  appear  biased  because  they  do  noec  te 
varvinq  scholarly  approaches.    We  realize  that  the  developers  have 

•  Tes     e"  to  illustrate  specific  P^^^'t        concep  ^  J^^^ 

not  to  present  a  total  picture.    For  this  reason,  the  use  of  such 
stu'd  es  requires  teacher  awareness  of  ^his  method  and  its  "limita  ions. 
Simi  a^ly    U  should  be  made  clear  to  students  that  such  mat^ia  s 
dHorcontlfn  full  accounts  of  t^e  cases  but  only  illustrate  selected 

^  concepts. 

Questions:    Is  the_ content  of  these  initxucJljpjiaLJiateriAls. 
*  educationally  sound? 

In  General    the  content  is  bas'ically  sound.    The  course  reflects  the 
el    f    h      tudents  "learn  by  .doing"  and  places  emphasis  on  active 
participation     In  addi tion , -the  learning  arena  is  one  with  whict^  , 
student?  are  familiar  -  their  school.    The  development  of  process 
skins  is  an  integral  part  of  both  required  and  optional  student 
activities. 

In  Addition  to  CPE's  presentation  of  the  ^^ud/  of  pol; t^^^^^^ 
students  may  need  an  adequate  background, knowledge  in  Un  ted  states 
history  and  government.    In  those  programs  where  CPE  would  provide  the 
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Constitutional  system  of  the  United  States. 

The  Teacher  Manual  contains  many  sound  instructiona'l  iHo;,c  f 

time  and  encroach  upon  the  "ac'tjon"  Jl"  oJ  jhe  course"'' 
IdverfrreaJ^L?""^*"''  '""f'"'"  ""'"s^  ""ich  may  generate 

object  to  the  fact  thaJ  ?™.  If       PVf'cipation  skiUs.    Others  may 
St  11  others  may  disme  Z  """'"^  ""'^^  dilemmas. 

:°.--rsL^3£-  S 

o^^^^\^aTfa^?o^^'V'^-^■°'^^''•^  exacerbated  or  minimi'zed  depends 
admLl      tor    "parent     an7o^'hp:iJ'  ''f  I''''  of ,  Education .  school 
of  the  course  beforTit  iradnnfL    Tl  °^  implications 

for  conduct  .g1he  coJJse  w?l?  arp;ni'^'f;'''  '^f^"'^^  Preparation 
the  community:  ^'"'^^^  influence  its  acceptance  by 

lo\tT.zi'^T:itoi:i  rrjhe°tSdToi^  Jr"- ' 

senior  high  school  1e»el    1h      !       '  .1  Sovernment  at  the  • 

Poritica,'paru'c?Ja{t™';h?o"2g  \     a'  „"a  c': 

icS'  z  ^'^^Ti^^ir  pom?c:;^Sc°i^s*:r:i?sin^"?,\ 

course  will  ful??  I    Je  f?rsE  TZrl  '''''  '"^  ^^^'^  'I'"  'l-^s 

to  the  second       me  m  mb     'b     e    '  L  f  mU   n^^f''  "  contribution 

wider  societv     in  f^H?^^'^         "^^'"9  m  political  processes  in  the 
-e-^n^tn'^f-rf^J^i  ^orirn^Ie^t^riSifSJfo^'  aX^Is'i^s^'  • 

neLl  ™rr?renS  in'  th'^  tea'^^^f  "  J"  n'""^"^  -""P"  that  ' 
misled.    ConceptVSic   nut  .ewJ  H 'I  students  are  not  to'be 

No  one  conc°ep^p^e?:n"s°    ■     r  dl,  .^nl'^L^^s^^^'^^'^- 
case..  F.r  example,  .tudents  are  .ZX'yXl\Zt\^l  Context  ^ 
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of  an  elite  system  and  may  think  this  is  a  complete  analysis  of  his 
role  as  mayor  of  Chicago.    On  that  incomplete  evidence  they/ may 
inadvisedly  make  a  value  judgment  about  his  whole  performance.    The  . 
same  possible  misinterpretation  awJies  to  other  case  materials  in 
the  course. 

Vn  qeneral,the  panel  believes  that  the  utvelopers  have'presented 
situations  without  distortion.  ,  They  regard  the  effort  being  made 
as  an^intelligent  and  promising  one.    A  change  that  should  be 
considered  is  to  substitute  more  data  drawn  from  actual  events  ifi 
such  units  ?s  "Busing  in  Boston"  to  replace  the  fijc  t  ion  a  1  scenes 
portrayed.    Although  the  developers  have  used  audio-visual 
materials  tellingly  at  some  points,  they  could  perhaps  do  more- 
recordings  of  actual  confrontations  in  the  streets  of  Boston,  tor 
instance.^. 

Question  7:  Do.JiLej_e_.ij]stnK^ 

probleiits  for  the  schools?  ^  \ 

The  implementation  problems  related  to  the  adoption  of  CPE  materials 
are  varied    but  by  no  means  inwmiountabl e.    One  change  to  be 
expected,  that  could  become  w  problem,,  is  the  required  change  in  . 
'.'climate"  within  a  school.    The  program  requires  the  cooperation  of 
staff  and  administration,  incl ud.itia  the  allowance  of  student 
mobility  thVoughout  the  building  an^ie  encouragemeht  of  student 
investigation  of  administration  and  faculty  decision  making 
techniques.  ,  . 

Question '8:    Are  _the  costsj^or JmRler^^ 

merter  1  a  Is  reasonabpl  e?  '  > 

implementation  tosts  for  the  CPE  Project    s&em  to  con^i.^^  chiefly  of  ' 
packaged  materials,  an  occasional  fraction  of  a  teacher  s salary  when 
an  alternative  course  seems  necessary,  maTertal  replacement  costs  and 
•occasional  increases  in  equipment,  all  of  which  are  P^J^cted  as 
"competitive,"  to  quote  the  developers.    Use  of  paper  bound  texts 
may  require  ^annual  replacement.  ^ 

Question  9:    Is  the  mana.aemejit^o_raaiiizatu^^ 

producing  these  instructional  materials?  ^. 

The  management/organization  plan'  appears  to  be  adequate.  Teachers 
and  professional  consultants  served  on  the  dev^^^Pf  ; ,  I^^ 

developers  have  provided  an  opportunity  for  the  piU)t  teachers  to 
make  continuous  evaluations  and  recommendations.    However,  the  views 
of  parent  groups  have  not  been  solicited. 
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fessional  staff.    It  aooears  thJf        adIa         "  ^"^        ^  Very  pro-  ' 
•professional  organizaiJon.  responsibilities  of  the 

the  skill  kit.  a  copy V  hTo^aina  'and  5^"^""^  /naterials. 

two  written  'statements  frnn^%hl  3'     •   "    ^^'^"^  "P^^*^^  of  the  proposal, 
evaluation   Ind    hTa  h  e  ^^^^^^^   e'st  °'?hpJ"'T^'^r^^^^°"^  ''^  '^'^ 
•adequate  information  to  bTh  SsF  and^hls  panLt''^'^'  '°  ^''^'^'^ 

Additional  comment  by  Mrs.  Kristine  M.  McGough 

ind"inlet^^o^^'^^?^ol^sra:^^  ^^p-^nces 

of  the  final  drrafts.  I  fe&^too  much  of  ?L  ^9''^%"^"^  T^.h  m*ny  points' 
lost  in/fttemp  ing    o  handle  this  ^5  the^panel  h*s  been 

i^a^^^i  svrSasL:  - 

shoulcTBe  on  the  devplnnpr    nnf-  ft,^  r    u     ^J"tent  -  the  burden 

With' the  ConsliL?S^^^;b:U'?h^^Sn?L^d  ^?aie"s"^^  '^''^'^  ' 

^-tance 

closely  adhered  to    f    he  qoa  s  arP    n^n"  '^"^  be 

report  and  was-,  to  the  bes?  of  mJ7  n  i^5  achieved"  is  vital  to  this  ^ 
panel  -  i  cannot  subscribp'tn  fhp  '^^^^  upon  by  the  full 

of  "minority  footnote  "  suggestion-that  it^become  some  sort 

What  has  hsn-.^.^ed  to  Dr.  'Tobach/s  rebort  of  l?/n?*    n  v"u 

an  courses  In  ?he  S^ha:?ora5  sciences        "^'^'^P""^"' "^"f  teaching  of  „ 

included  in  Or.  Tobach's  statL^t  Z  n     -l-  The  response  is  now 
.    and  her. state„,ent^'rExp,or?n\'SlarNa'"re:°"      ^l"  ™'  - 


I -am  personally  uncomfortable  with  the  reports  on  Comparing  Poll ti cat 
Experiences  and  Human  Behavior.    Given  the  time  pressure  and  lack  of- 
■material,  I  feel  the  panel  reports  of  Exploring  Human  Nature  was  a 
ifairly  giod  representation  af  the  panel's  feeling  -  I  am  not  as  certain 
that  the  other  reports  are. 

* 

I  feel  our  responsibility  as  a  panel  is  a  serious  one  and  a  fi^tal 
report  done  without  sufficient  time  for  qive-and-take  and  mulfual 
learning  does-not^apn  to  really  fulfill  it.  • 


Consents  by  Dr.  Ethe 


Tabach: 


1).  Please  change  'man's"  tp^ "human."  . 


2)    I  -find  the  situa 
torted,  frequent 
.  to  each  ott)er 


:ions  described  in  the  test  manuals  ^xtrtfmely  dis- 
y  pittin;g  women  and  Blacks  in  biased  opposition 


(AbovrWnotibs!  refer /to  iteriffe  on  pages  367  *nd  370  respectively.)- 
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>D.  15.  d:    CPE  (Panel  3):    Individual  Panelists'  Responses  to  10th  Review* 
)                                    Question:    What  are  your  general  irtiprpssion-;' 
'  of/the  curriculum?  ™  

Panelist:    Dr.  Douglas  Alder ^ 

My  personal  reaction  is  that  CPE,  is  an  outstanding  curriculum  project  with 
a  few  shortcomings.    The  concept' of  using  the  School  as  a  political  labo 
ratori^  is  exciting.    The  developers  lave  been  careful  to  implement  that 
Idea  in. a  feasible  manner  so  that  it  caiT^  ifttplenmnttAJ  withourcausinq  a 
^  conmumty  blowup.    The  use  Of  tape  recordings  is  helpful  for  those  student's 
who  are  not  good  readers.      ■  |^  ,  ]  , 

The  "Busing  JrixBoston"  case  is  a  bit  weak.    People  from  Boston  felt  it  was 

Tnl''T.^^\  W''l^^'^  ^t''      l^^^ed        that  the  E«A  case  is. 

too     Though  If  realize  that  these  ca^es  are  not  intended  as  thorough 
histories  ofUfiese  situations,  I  still  feel  that  some  more  information 
should  be  iO(ftbded  to  balance  the  cases.    The  skills  training  materials  ^re 
strong.    Thfe  ^^ea  of  training  people  in  such  r-oles  as  advocates,  leaders, 
facilitators,  supporters  is  realistic  and  can  help  students  real/ize  that 
there  IS  room  for  them  in  the- pol itical  arena  and  that  that  are/ja  is  not 
only  in  government.  V  .: 

I  worry  about  the  relationship  between  the  American  Pbl itical  Lience 
•Association  ^nd  the  Indiana  Curriculum  CenterL    It  seems  to  h^e  been  welded 
.to  obtain  t^e  funding  but  to  me  it  seems  unr3ali^tic^to--4frmk:that  a  major 
,  scholarly  ol-ganization  would  endorse  a  curriculum.    They  don't  endorse  books 

SS<:r      ?5  ^T"  ?^^^'*'^  ^^^^"^  journal^.    I  don't  see  why  * 

APSA  should  endorse  a  curriculum.   There  will  likely  be  so  much  disagree-  - 
ment  among^scholars  empaneled  tb  evaluate  it  ^hat  they  wilV  likely  never 
agree.    Had  the  project  been/rganized  differently  to  include  cH)se  moni- 
toring by  the  Association  a/ each  step  ,  len  iWld^not  object.but  that  did 
not  happen.    Now  the-^s'so^^fation  holds,  the  co|>yrigrt  and.  finds'itself 
responsible  for  curriculum  ma|:erials.    This  ii  unfortunate  in  my  estimtf- 
tion.    The  staff  at  thp  Center  is  more  competent  than  a  panel  of  political 
scientists  and  L  surely-h^  the  project  doesn' t- falter  in  this  "brga/za- 
-tional  malfuncttoii.  »  r 

It 'is  my  opinion/  that  such  materials  as  these  would' never  dmergevKrorf 'any 
support  a  comnier^jlaJ-^tfbH^tier  might  offer  as  modest  rs-earch  and  develop'- 
ment  support.    Therefore  I  thifnk  that  the  tax  dollars  devoted  to  this  proj- 
ect have  been  wf.ll  invested.-^  This^project  began  as  a  risky  but  novel  ,idea 
that  few  publishers  would  have  been  receptive  to.    It  has  emerged  as^a- 
bajanced- curriculum  that  may  well  be  a  m^jor  step  forward  in  Citizenship 
Education.  ;WUhout  question 'it  will  be  published./  It  will  get  consider- 
able dissemination  in-my-opi^ion  and  I  think  it  M  benefit  studen'ts  morp 
than  existing  pubTished  materials.    Therefore  I  thi'nk  NSF  has  legitimately, 
supported  something  tharwili;  benefit  the  r:ation.  ■  I  am  aware  that  the 
project  wiTl  not  go  Oncri tici^ed.    Some  organized  political  groups  may.- 
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attack  it.  I  have  listened  to  ci^iticisms  in  detailed  outline  leveled  by 
one  of  our  grox^p  (and  I  assumed  filled  in  his  ^'lO  response)  and  have  come 
away  unconvinced.  I  am  not  a  recipient  or  applicant  for  NSF  funding  and 
so  am  not  trying  to  protect  that  establishment.  But  I  think  this  project 
is  the  strongest  of *the  three  we  evaluated  and  is  going  to  be  a  national 
benefit.^ 

Panelist:    Dr.  Robert  Angel  1 

In  my  opifiion  these  materials  have  real  potential  but  they  need  to*  be 
worked  over  carefully.    The  idea  of  providing  an  alternative  to  the,  tra- 
ditional political  science  course  is  a  sound  one  and  the  inclusion  tf 
paliti(;s  as  practiced  in  other  institutions  than  government  is  in  keeping 
with  present  university  trends.  >.  There  is  a  large  market  for  such  mate- 
rials  and  the  reasonable  cost  of  these  when  published  should  make  them 
popular. 

The  problem  (mentioned^in  the  panel  critique)  of  possible  student  mis- 
understanding of  the  purpose  of  the  cases  that  illustrat3  concepts  must 
'  be  met  by  the  developers.    It  is  not  an  easy  problem  to  s^olve,  when  there 
is  not  time  to  apply  a  wholft  battery  of  political  concepts  to  each  case. 
It  might  be  possible  to  illustrate  all  the  concepts  first  by  reference  to 
school  situations  and  then  present  a  few  well  rounded  eases  from  the 
society  which  the  student?  would  then  be  asked  to  analyze  with  the  help 
of  the  concepts. 

-  I  also  believe  that  less  fictional  material  (like  the  discussions  of 
Students  about  busing  in  Boston)  and  more  evidence  drawn  from  life 
(sound  tapes  of  confrontations,  minutes  of 'school  board  meetings,  etc.) 
would  give  greater  reality  to  the  situations  treated. 

Panelist:    Mrs.  Alethea  Campbell 


No  comments  submitted. 
Panelist:    Ur.  George  W.  Carey 

1.    Much  of  the  (naterial  cannot  claim  to  be  scientific  by  any  stretch  of 
the  imagination.    Many  of  the  conversations  or  "dialogues"  between  students'^ 
are  fictitious.    As  such  they  cannot  be  said  to  represent  the  concerns, 
values,  or  attitudes  of  real  life  participants.    Much  of  this  could  be 
overconje-by  actually  interviewing  participants  involved  in  certain  of  the 
situations  depicted  in  these  materials  but  this  wo^ild  call  for  methodologi- 
cal sophistication  which  seems  entirely  foreign  tO  the  procedures  used  in 
the  development  of  these  materials. 

V  2.    Much  of  the  material    is  clearly  biased  and  value  laden.       Two  blatant 
examples  involve  their  treatment  of  Mayor  Daley  and  ERA.    There  is  no 
pretense  of  providing  any  balance  even  in  those  cases  where  careful  politi- 
cal studies  cast  doubt  upon  the  presumptions  of  the  project  directors  (e.g., 
the  work  of  Edward    Banfield  and  James  0.\Wil son  concerning  "political 
machines").  33[> 
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3.  One  cou1d.wel1  question  the  need  for  the  use  of  an  "approach"  like 
this,  even  if  well  done.    The  failure  of  the  secondary  schools  with 

?f  imnLt  rL!^'c?^''i'?J^  education,  as  poll  after  poll  has  shown,  is 
to  impart  to  the  student  the  very  basic  information' he  should  have  about 
our  institutions  and  processes-the  structure  and  procedures  of  the  two 
fn^H^iHo?"^!^"'  ^^"^^^^^^■"g  of  the  history  of  the  development  of  our 
institutio?)s,  the  organization  and  procedures  of  political  parties,  the 
constitutional  powers  of  the  presidency,  the  .role  of  the  Supreme  Court! 

4.  While  the  project  design  laments  the  conditions  at  the  secondary 
lej^el  with  respect  to  civic  education,  the  materials  produced  do  not 
in  my  judgment,  hold  out  any  prospect  for  the  alleviation  of  these  * 

chliJnll     f '    ^"/^'^i'  ^^^''^  ^"s  every  reason  to  believe,  given  their 
shallow  and  prejudiced  nature,  that  they  will,  if  widely  adopted,  v 
exacerbate  the  situation.  y     up  tea, 

Additional  general  comments: 

I  should  like  the  following  remarks  included  in  the  official  reWt 
They  pertain  to  Panel  3  and  the  social  science  projects  funded  by  NSF. 

(A)  Our  initial  group  decision  regarding  procedure  was  a  logical  one 
given  the  circumstances:'  namely,  five  days  to  examine  with  thoroughness 
three  major  projects  in  thracial  science  area,  having  to  draft  responses^ 
^ocnn«  f  and  sub-questions,  and  finally,  having  to  draft 
responses  to  the^e  questions  in  smaller  subcommittees.    Even  though  our 
procedures  were  reasonable  ones,  we  did  not  have  tbe  time  to  complete  ouV 

•    O"'',discussions  in  both  the  smaller  committees  and  the  group  never 
Tfuc'^   Mc?  ^"^u  ^^emselves  very  far  from  the  questions  that  were  put  » 
1^  '  I   a\  question?,  in  turn,  overlapped  and  in  many  cases 

(B)  Not  all  materials  were  available  to  us.    In  some  cases,  materials 
were  available  only  in  limited  quantity  which  caused  problems.    This  was 
true  in  varying  degrees  with  all  three  projects  under  review,  most  so 
with  respect  to  Exploring  Human  Nature  (EHN)  and  Human  Behavior  (HB) 

in  my  judgement,  this  was  a  very  serious  shortcoming  with  respect  to  EHN 
certainly  the  most  controversial  of  these  projects. 

(C)  With  respect  to  the  programs  under  review,  one  of  the  major  questions 
that  arose  continually  concerned  need;  that  is.  whether  a  need  existed  at 

i^L^!       ?  \V-^^        ""''"^  ^"^'^^  the  lines  set  forth  in  these 

programs.    In  this  respect  the  following  should  be  noted- 


1) 
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We  were  more  or  less  forced  to  take  the  word  of  the  project 
initiators  relative  to  need.    There  was  no  way  for  to  deter- 
mine need. 
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What  is  clear,  however,  is  that  need,  as  set  forth  in  the  pro-  ^ 
posals,  was  in  large  part  confused  with  the  presumed  novelty 
of  the  approach.    More  exactly,  in  all  proposals  much  was  made 
j^'f  the  fact  that  the  existing  high  school  social  science  cur- 
ricula did  not  utilize  the  approaches  outlined  in  the  proposals. 

While  this  i.s  undoubtetdly  true  in  all  cases,  such  a  state  of 
affairs  simply  does  not  constitute  evidence  of  need.    There  are  ^ 
countless  approaches  to  the  study  of  man  which  are  not  utilized 
at  the  secondary  level  but  froni  this  it  does  not  follow  that 
the  secondary  curricula  are  deficient  and  in  need  of  revamping. 

2)  Where  need  was  shown  in  justification  ofi  One  program  through 
citation  to  surveys  which  reveal  an  alarming  ignorance  on  the 
part  of  large  percentages  of  the  population  concerning  our 
basic  constitutional  system,  the  project  itself  was  not  directed 
to~tb€  alleviation  of  the  deficiency.    Quite  the  contrary.  TJje 

 CPTTrogrm  expressly  states  that  its  chief  value  is  its  lack  of 

emphasis  dn  the  formal  institutions  and  processes  of  our  govern- 
ment.   In  this  sense,  the  whole  project  is  an  anomaly.    Part  of 
its  justification  rests  on  the  political  ignorance  of  the 
American  people  with  respect  to  formal  institutions,  yet  its 
thrust  in  no  way  would  serve  to  rectify  this  condition.  It 
would,  in  fact,  make  the  situation  worse  if  its  program  were 
implemented  at  the  secondary  level. 

3)  While'need  cannot  be  accurately  assessed,  there  are  bits  of 
information  that  throw  some  light  on  the  matter.    For  example, 
the  EHN  project,  after  the  expenditure  of  2.5  million,  has  only 
"interested"  one  publisher,  the  same  one  which  published  MACOS^ 
One  would  think  that,  if  there  was  a  real  need,  a  number  of  com- 
mercial publishers  might  express  serious  interest.  Moreover, 
the  CPE  project  is  hardly  revolutionary  and  the  materials  which, 
it  offers,  although  highly  biased,  are  far  from  original  in 
approach  and  could  easily  be  duplicated  by  any  number  of  com- 
marcial  publishers      a  fraction  of  the  cost.    Indeed,  at  the 
c^Tik^e  level,  sucj/materials  have  been  produced,  albeit  in  more 
sophirH€*te4_E(W.    This  fact  tends  to  undercut  the  claim  of 
need. 

(D)  The  CPE  project  by  all  evidences  is  fairly  far  along  (more  than  1.2 
million  expended  to  date)  and  the  fact  is  that  no  adequate  appraisal  of 
its  output  has  yet  been  made.    This  is',  in  my  judgement,  a  very  serious 
"shortcoming.    There  is  need  for  a  review  by  disinterested  political  scien- 
tists, i.e.,  political  scientists  not  connected  with  the  project  in  any 
way,  past  or  present. 

(E)  The  ten  question  format, designed  by  tJSF  simply  precluded  panel  con- 
sideration of  certain  basic  matters  such  as  those  I  have  mentioned.  Those 
who  read  the  committee  report  should  at  least  J)e  apprised  of  this  fact. 
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Panelist:   Mr.  Coe  Dexter        '  .  ^  •  . 

l^^  CflWParinq  Political  Experiences  program  will  offer  schools  an  alterna 
tivev  to  the  traditional  structural-institutional  approach  to  teaching 
^  CIVICS  education.    While ^some  program  components,  as  discussed  in  the 
panel  report,  need  strengthening  and  improvement,  I  believe  that  the  pro- 
gram will  prove  to  be  of  value  to  those-students  exposed  to  it. 

It  is  my  belief  that  students  who  might  take  this  program  should  do  so 
after  studying  basic  course^  in  general  constitutional  theory  and  politi- 
cal practice.    Also,  students^who  ifte  the  materials,  as  well  as  teachers 
"f^Jflu  *  ^""^  community,  groups,  should  be  fully  aware  of  the 

fact  that  a  major  goal  of  this  program  is  to  teach  political  action 

i  ^^°P^  ^  program  which  is  designed  to  teach- 

such  Skills  and  later  be  dismayed  when  these  skills  are  used  in  real  life 
s^ituations,  This  program  fjas  been  designed  to  teach  people  how  to  func- ' 
tion  in  a  political  arena,  and  should  be  considered  for  adoption  on  that 

I  recommend  that  the  National  Science  Foundation  develop  a  series  of 
guidelines  concerning  the  roles  of  professional  organizations  which  ' 
sponsor  funded  curriculum  projects.  -  • 

Panelist:    Mr.  David  Engstrom 

No  comments  submitted. 

Panelist:    Mrs.  Verna  S.  Fancett 

The  program  is  unique  especially  as  it  deals  with  "political  experiences" 
on  a  much  broader  base  than  other  programs  that  atttempt  to  develop,  the 
concept,  government.    In  addition,  it  is  designed  for  the  active  involve- 
ment of  students  in  an  arena  with  which  they  are  familiar  and  which  is  a 
part  of  their  everyday  1  ife-the, school .  '  In  both  ways  the  developers  " 
have  attempted  to-give  teachers  and  students  what  they  haye  been  hoping  ' 
for  over  many  years,  and  they  are  to.be  commended. 

Because  the  program  does  not  focus  on  the  traditional  organization  and 
functioning  of  government  in  the  strictly  political,  local  state  and 
national  sense  that  we  are  accustomed  to,  there  is  a  question  about  using 
the  program  as  a  substitute  for  a  course  in  government.    In  such  cases, 
the  program  would  be  a  valuable  companion  or  extension  to  the  traditional 
CO  u  rs  e  • 

Teachers  and  school's  who  choose  to  adopt  this  program  should  be  supportive 
Of  activities  that  encourage  students  to  examine  how  their  school  operates 
and  why  it»operates  as  it  does.  uMerai-es 
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Panelist:    Dr.  John  C.  Linehan 


In'oeneral,  I  found  the  CPE  project  educationally  sound.    The  concept 
that  encourages  students  to  participate  and  "learn  by  doing   is  excellent. 

The  authors*  methods  used  to  encourage  updating* and  continued  relevance 
of  the  material  will  increase  its  appeal  and  value  for  years.  •  ♦ 

The  competitive  prices  of  the  materials,  plus  adaptability  to  present 
teacher  training,  will  increase  its  marketability. 

The  reading  (vocabulavy)  level  throughout  this  project  li 11  -make  it 
attractive  and  "readable"  in  most  classes  of  the  average  high  school. 

It  is  a  refreshing  If armat  that,shoufd  increase  the  knowledge  and  skills 
needed  by  current  h)gh  school  students. 

'panelist:    Mrs.  Krist.ine  McGough 

From  a  panelist's  viewpoint,  my  impressions  of.  CPE  are  mixed.    I  endorse 
the  mode  of  "learning  by' doing"  although  I  feel  some  of  the  content  is  a 
bit  superficial  -  many  of  the  recommendations' for  improvement  appear  in 
the  general  paneli  report  so  I  will  not  repeat  them. 

In  my  role  as  a 'parent,  I  aiii  bothe.  ed  by  the  attempt  to  teach  "moral 
reasoning"  through  the-use  of  moral  dilemmas.    One  of  the  casesw  ; 
Ms     Jones,  does.not  appear  to  be  a  choice  between  two  equally  justified 
actions,  according  to  my  valu^  system,  and  I  would  not  want  my  children 
told  that  it  was.    The  developer  seems  to  know  this  ik  controversial  and  ■ 
talks  about  changing  the  "label"  and  also  about  not  involving  parents  in  , 
review  of  the  course  for  fear  it  will  create  "problems.'    I  find  this 
attitude  offensive  to  me  -  particularly  since  my  tax  dollars^were  used 
to  develop  this  course.  '  '  . 

Sans  moral  reasoning,  my  general  reaction  to  the  course, is  favorable, 
although  I  feel  it  could  use  an  increase  in  activity  re  partisan  politics 
'  voter  registration,  canvassing,  party  organization.    This,'  of  course, 
would  have  to  be  done  carefully  so  that  the  skills  of  regular  party  work 
could  be  taught  wrthout  leading  the  student  into  advocacy  of  a  particular 
cause  or  pol itical  philosophy. 

Would  I  permit  my  child  to  tal^  this  course?   Yes,  under  certain  circum- 
stances.   The  assumption  seems  to  be  made  that  this  would  be  for  IZth 
graders  who  would  presumably  have  a  good  backgrou||i- i/i  history  and  govern 
ment     This  assumption  is  not  necessarily  valid  Tnmiodern  education.  Due 
to  the  flexibility  of  many  high  schools,  students  can  often  defer  thei*-^ 
required  history  course  until  grade  12  and  many  systems  do  not  require 
U  S.  government.    I  would  like, to  see  CPE  offered  as  an  addition  to  the 
high  school  curriculum  -  not  as  a  substitute  for  traditional  .government 
'  classes.  -  ^ 
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Additional  general  remarks: 

I  am  basiially  in  opposition  to  federal  involvement  in  curriculum  areas  - 
by  Its  very  nature  it  tends  to  remove  control  of  education  from  the  local 
community.    By  the  time  the  conmunity  has  a  voice  in  deciding  whether  or 
not  to  adopt  a  given  curriculum,  many  millions  of- public  tax  dollars  have 
already  been  spent.  v 

As  a  layman,  it  was  startling  to  read  of  the  elaborate  diffusion  prelects 
involving  NSF  Curricula-.    Although  there  is  much  talk  of  "needs  assei.^s:ent" 
in  the  grant  proposals,  the  diffusi.on  projects  seem  to  contradict  this. 
At  the  risk  of  sounding  like  the  little  boy  in  "The  Emperor's^  New  Clothes" 
whp  IS  pointing  out  the  obvious  —  1f  there  was  such  a  great  national  need 
for  some  of  these  curricula,  why  does  .the  government  have  to  spend  tax 
dollars  to    sell    them  to  the  citizens?    In  the  case  of  some  curricula 
\  ve  seen,  we  could  be  in,  the'position  of  financing  the  man  who  is  sellinb 
us  the  snake  oil.    As  a  parent  I -was  shocked  to  see  the  lack  of  parental 
input  at  the  proposal  stage. 

Since  I  realize  that  there  may  be  instances  in  which  the  resources  of  the 
Federal  Government  may  be -useful  in  the  development  of  certain  curricula, 
I  wonder  if  this  migh.t  not  be  handled  better  by  fdnds  to  the  states  with 
close  monitoring. by  NSF  and  a  legal  requirement  for  citizen  involvement 
during  the  development  stage.    Also,  since  many  federal  projects  are 
experimental  in  nature,  I  see  no  way  that  proper  needs  assessr^nt  can  be 
carried  out  without  involving  parents.    Since  it  is  our  tax  money  and  our 
•children  who  are  used,  it  seems  to  me  we  should  have  a  voice  in  decidir.o 
whether  we  "need"  a  particular  program.^ 

Panef^st:    Dr.  Michael  K.  O'Leary 
• 

There  is  aft  important  and  continuing  role  to  be  played  by  "NSF  in  supporting 
innovative  social  science  materials  that  are  sorely  needed  in  American 
education.    However,  projects  such  as  EHN,  gPE,  and  HB  should  be  funded 
only  on  the  basis  of  documented  needs,  suppo'rjted  by  evidence  systematically, 
gathered  from  social  science  teachers  and  local  community  representatives.  ' 

In  funding  proposals  and  in  monitpring  development,  NSF  should  concern 
itself  with  the  market  for  the  materials  produced.    This  entails 'satisfy- 
ing the  criteria  of  (1)  meeting  identified  needs,  (2)  flexibility  of 
educational,  uses,  (3)  low  cost,  (4)  quality  of  the  materials  and  (5) 
avoiding  widespread  rejection  by  teachers,  administrators  and  the  communi- 
ties in  which  the  materials  will  be  used. 

Projects  funded  by  NSF  should  pay  equal  attention  to  the  development  of  both 
the  teacher  and  the , student  materials.    Teaclter^'  guides  should  be  developed 
which  minimize  the  need  for  specialized,  costly  in-service  training  and 
which  enable  teachers  to  implement  the  program  adequately,  even. if  they 
are  not  specialists  in  the  discipline  being  covered. 
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Panelist:'  Ms.  Juliana  Podraza 

a 

The  CPE  project  is  a  refreshing  program  for' students  studying  govern- 
ment and  politics.    The  developer/ have  documented  a  need.* presented 
a  clear  rationale  and  stated  a  position  of  continued  evaluation  of 
the  project.   '  ,  . 

The  curriculum  eijiphasis  and  development  of  materials  are  centered  on 
practical  issues  that  not  only  will  hold  the 'interest  of  the  students 
but  also  be  of  benefit  to  them  in  the  future  when  they  will  be 
directly  involved  in  domestic  politics.    Many  teachers  desiring  a 
program  that  actively  involves  the  students  will  find  it  m  this  ttt 
program. 

In  general„the  CPE  pr«ogram  appears  to  be  a  fine  a^^^ernate  to  the 
traditional  approach  to  the  study  of  American  Government  and  Politics 

Panplist:  Dr.  Ethel  Tobach   


I  do  not  U  '^  qualified  to  evaluate  the  substantive  and  educational 
aspects  of  t\'s  program.    As  a  citizen  who  believes  that  scientists 
have  a  special  'responsibility  to  be  accountable  to  society,  [.find 
this  program  fails  to  accomplish  its.goa.l,  i.^..  "J^^e  preparation  of 
young  people  to  become  competent  political  actors.     Although  it 
would  iSQ  a  controversial  program,  I  think  high  school  students, 
together  with  their  teachers  and  pare^  work  collaboratively 

to  solve  theTrlT^itutionalized  school  problems  in  .activities  with 
their  local,  state  and  federal  legislatures,  executives  and  agencies 


/ 


])    Additional  comment  by  Mrs.  Kristine  McGough:     ^.  .  _ 

"I  am  concerned  about  the  ethics  of  student  participation  in 
experimentation.". 
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^  16.  a:    TPE:    NSF  Descriptive  Information' 
PROJECT  TITLE:    Technology-People-Environment  (TP^) 
PROGRAM:  Science  Curriculum  Development 

PROJECT  DIRECTORS:  'John  G.  Truxal 

E.  J.  Piel  ,  . 

INSTITUTION:    State  University  of  New  York  atf  Stony  Brook 

DEPARTMENT:    College  of  Engineering 

BUDGET:    Total  Granted:  $262,400  "  > 

Da.tes:  7/1/74  -  Present 

■PROGRAM  OBJECTIVE:    Scienc\  Education  Imprnwp.on.  ' 


PROJECT  OB0™:fhe  project  will  develop  a  non-textbook,  activity- 

Conceol^V^  ^^Ik'^^  '°  incorporating 

concepts  from  mathematics,  language  arts,  social  sciences  and« 
technology  for  the  benefit  of  secondary  school  studen!  wh6 
have  been  academically  unsuccessful.  •  • 


PROJECT  SUMMARY 


OBJECTIVES 


Project  Goals.    In  seeking  to  promote  technological  as  well  as  scientific 
.  literacy  among  the  secondary  school- students  of  the  nation    ?he  N^Uona 

?oJec?    ECC  f  !n"d  ''''  'I        Engineering  COnce  tf  c  ulum 

Project  (ECCP)  in  deVeloping  a  course,  "The  Man-Made  World"  (TMMW),  aimed 
•at  the  average  college-bound  student  who  is  not  likely  to  become  a  scenoe 
?Ikfn"2'H'?H''"^  realization  that  became  evLent  a    ?mw  r!^ 

taking  hold  was  that  many  of  the  concepts  it  covered  would  be  of  value  to 
students  who,  for  any  of  a  v^riet^  of  reasons,  were  not  capable  of  handiina 
the  level  of  the  material  that  had. been  developed.  nananng 

WithJiLi^idea  in  mind.  Dr.  Truxal  in  developing  an'^lternative  aoDroach  to 
scnipS'Jn^    echnological  literacy  among  ''non-academic"  studeVt  .  Tde- 
aoSroach    and    ?n^h"^'-J  '  materials  will  involve  students  in  an  "activities 
approach    and  will  be  written  for  the  student  who  has  less-than-averaoP 
reading,  writing,  and  mathematical  skills.  average 

es^ecia?^i^^u^h.^^'nJl'        realisation  that  the  'Inon-academic" \tudent, 
ffffnnfn^         5     r""^  iruier-cit/  areas,  is  likely  to  have  a  very  poor 
attendance  record.    For  this  reason,  the  activities  to  be  developed  a?e 
Short-usually  of  only  one  day's  duration-so  the  student  who  ttend 
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-explored  on  the  days   «  does  a   end-    Two  „,„  „,ke  sense 

X^V^X-^  ^^^^^^         p*>.'auendees,    .  ; 
hopefully  improving  attendance  records. 

accompanying  low  technology  materials.  -  .       .  ' 

'I',  ^Zr^Z^'^^^  r^S"jronr-'a°nd  t^:'::^.^^  con.^in, 
^rx'tirterfar.'llSde  tlheets    teacher's  -n-J  ^^PP-JSI.^  tul "  rp^r.i-ents 
and  audio  or  ''"<'*°:y  -"Ss^mSr  lis    This  multi-media  ( 

^^^■^'^^^^l^^''!  '^  latter  sections  of 


this  proposal . 

students  and  designed  to.be  grouped  into  one-  and  two-week  unUs. 
.The  large  number  of  ""---^V  tc^ivUies  will  be  grouped  i^^^  sets.so 
that  they  can  be      ^  "      J  ,?^'.!        ara  ?e??stic  which  is  of  prima|-y 

Jl'^l^i^^d'tStS'tLrt:  Krrtu'drts'^rtr:l:"L^m^^eading  s^ilfs  and  mathe- 
matical  background,  - 

ACTIVITY  PLAN  •  •  ' 

Z^^^^^i.e  sinca  Foundation        J^^^ Ji^J^^jJ^s^^hlf  !,L^%of lo^^^ 
project,  the  timetable  conta  ned  in  the  °/  P^f^'!  f^eld  trials  in 

5u?te  well.    The  pilot  -^^eria  s  were  put    j  o     a  e  f  ^      ^  ^.^^ 

•  schools. not  Previous  y  involved  w  th  ^  ^  f  J,^^^^;j;533  now  nearing  com-  . 
f^irst  four  of  the  O^-^S^n^lly-P  J^J^'^jfu^P^^Jat^^^^^^^  has  been  ielected 
^^ou^^^^oJl^"^^^  now  underway. 

A  w<.Ar  nf  artivitv  -  the  period  covered  by  the  present 
During  the  second  year  of  activity  .^^  1^   revised  and  pre- 

oTtrii^-rrciir'^f i^Iny^Ttud^t'^liruaSor-package  for  the  entire  - 
program  will  be  compteted.  ^ 
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ORGANIZATION  AND  MANAGEMFNTr 


..  amJn^'^n^^•I?du^^'^wjo"!rv"p1b  '-'^  ^^^^^  -'^^^^^^^ 

Curriculum  Project    "indeld    thp  n.nSncL^  5  the  .Engineering  Concepts  • 

accumulated  fZ'luia^^^^^  ^-"^  experfences 

HISTORY  AND  RELATEg  PROJECTS:       '.  ' 

IhlX^^^^^^^^                                 P^-°J«^^  had  i^s-^beginning  in  WU72  ' 


Accomplishments  to  Date:  .(September,  1975) 


The  first  four  mini-courses  ape  currently  in  DrP«:«:  in  iq7k  .i. 
PERSONNEL:- 
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D,  16,  b:    tPE.  (Panel  4):    Project  Director's  Response  to.  10  Review 
'    '       •  .         .      Questions  '         x  . 

Ques.tion  J*:,  Is  there  a  genuine  need  for  these  instructional  materials? 

A\    During  the  period  of  1968-70  while  The  Man-Man  Worlcf^njaterials  .. 

were  being  tried' and  revised  and  explained  to  secondary  school  - 
teachers,  students,  administrators,  and  science  education  specialists 
at  the  University  level,  thevproject  persormeV  were  encouraged  to 
look  into  the  possibility  of  V'^uclng  similar  material*  whicfj  had 
a  lower  reading  level  and  consisted  of  p.ne  day  classroom  activitie^^ 
At  NSTA  (Nat1dna<  Science  Teachers  Association)  Conventions,  NSF  and  . 

"McGraw-HMl- supported  workshops  and  Instituted  as  well  as  ^^^i-^ 
(Assbciation  for  Supervision  and  Curriculum  Development)  and JASbH 
(National  Association  of  Secondary  School  Princif»J s)  meetings,  from 
970  Sntil  the  present,  the  ECCP  staff  has  solicited  information  fr^ 
teachers,  students,  administrators,  and. science  educat>Dn  specialists 
ceTardi ng  tWeir  perceptions  of  needs,  for  materials  anit  approacffes  ^ 
S?hwoSld  attempt  tS -provide  technological    Iteracy  for  stu^^^^^^  v 
who  are  not  pi anmng.  to  .attend  college  as  wftll  as  those  v^ho  were. 
For  example,  in  1970  the  ECCP-.Execative  Director  and  Associate 
Di?ear  ?tfended- the  National  Convention  of  the  National  Associa  ion 
of  Secondary  School  Principals  for  the  express  purpose  of  prssenting| 
typicaHxperimental  activates  friom  the  TPE  (at  that  time  ca  led  ■ 
'•Activities  Approach  to  the  Man-Made  World")  to  obtain  reactions  . 
regarding  the  need  for"  such  materials,  and  feedback  on  the  appro- 
priateness of  those  which,  were -presented.    That  same ;year  the  pr^^ 
llminary  materials  were  pj-esented  to  two  hundred  J«"J°;;;,"i95  School* 
Science  teachers  at  an  Edison  Foundation  sponsored  program ^at  the 
University  of  Richmond  in  Richmond.  Va.  .favorable  reaction  and 

-  valuable  suggestions  encouraged  the  ECCP  staff  to  look  J^^ther  nto 
the  possibility  of  such  a  program.    A  series  of  e/ploratory  meetings 

.  was'^also  held^with  ECCP  tfained  inner  city  teachers  who  recommended 
an  activity-Centered,  multi-media  based  instructional  program. 

B.    Science  Educators  such  as'Paul  DeHart  Hurd  an*  James  Rutherford.  ^ 
as  well  as  authors  such  as  Alvin  Toffler" (Future  Shock   and  Ralph 
Nader  were  recommending  more  activity -centered  materials  ^or  the 
development  .of  technological  and  'scientific  literacy  of  non-scientist 
citizens  as  well  as  for  the  preparation  of  ^Jure  scientists. 
Howard  H.  Cummings  in  Science  and  the  Social  Studies  (Twenty-seventh 
Yearbook  of  the "tlational  Council  for  the  Social  Studies)  sa  d,  r 
"There  is  a  Seed  to  study  the  role-of  Science  and  Technology  in -our 
life  t(Jday  as  one  of  the  important  aspects  of  jnadern  citizenship.  . 
In  1971.  the  American  Association  ^or  the  Advancement  of  Science 
and  *lat  onal  Association  of  State. Directore  of  TechnologipaUduca- 
tion  and  Certification  published  "Guide! ines  and  Standards  for  the^^ 
Education -df  Secondary  School  Teachers  of  Science  and  Mathematics. 
Of  the  thirteen  major  topics  of  science  and  technology  listed  as 
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f  mijj'^l'!!  "i^nce  competencies  (MBLE  1,  pager  1,6),  three  deal  directlv  ' 
f.  with  tKe  specific  content  ofTPE.    They  are  Modelina  and  PppH  rHnn 

.(feedback  and  stability)  and  Interactiorv  of  Society  and -Technologyr 

.  I^^he':eco^d^^°rho2^  ^-^^  ^^-p.  --^pt^. 

•  ^-    I^?  Q'^owth  of  this  project- is  just  beginning.    The  fi^st- com- 

•  ^i.'r:lf-  "^^terials  were  delivered  lo'schouls  trLpJernber, 
1975.    Trial  materials  were  used  by  approximately  tw6  hundrpH  and 
fifty- students  in  1970-71  and  1971.72rfive  thousid  in  fg^^f 
'      e  niT'X  commercla?  -S^i  n    s  |re  ently^ 

;^hn^ic"h  ''y*^PP^°^i'"?tely  eiflht  thousand  students.  Many  of  the  " 
•schools  where  the  final  trial  ^rsion  was  in  use  in  1974"75°were 

D?an  5n'n'  ^h"'^L^^'^  "''^  ^  ""^^"""^  during  1975'-76  and 
:    plan  to  purchase  the  commercial-  \;^rsion  in  1976-77  when  the  eiqht 

—lVlfZ"?..P^^^  Jnlicate  terttf^ 

s  Jdents     ThTrTr«ncc-M  ^l^^^  ^'^^■^:<^ours^^  by  five  ^undred^ho.usand  . 
students     This  >s  possible  because  the  mini-courses  can  fit  into  i  - 
^  number  of  different  s-lots^  in  the  existing  currlculum-scife'nce 
L  f;''^f''  ^^'^"tion,  social  science    Engli         d'        .  ■ 

industrial  arts  from  grade?  8  through  11.  , 

■\^ours^r!t'!hpTff''  "'f''^^^',*'"'  ay^ailable  f6r  use  in  these  various 
■  J2p  !nfpr.Mnn  ^1^^^':^"^  ^^^^^  1  evels ,  there^a re' nofie  which  nrovide 

tt^>"dev"f;°^"en•t  '^^  '^''^'^  '^^^         •  . 

■     "  '      ■**  .         ■    ,  • 
:  basiojjeeds. which  this  prograin.  attempts  fo  meet'are: 

.-■1.    The  developinent  of  strategies  for  making'it  possible  for  p'reviou^lv 
;unmotivated  students  to  succeed  in  acquiring  usefu)  learni^J  sknis  ^ 

stanI^^h^nI^'"^  V  '  technoloyicany  literate  public,' who  under-  ' 
,  stands  the  nature,  characteristics,  limitations*,' and  capabiliti-es 

.on  the?r"i?ves"  ''''  '''''''  '''''''''  technology  Impacts 

Question  2:    js^^thergjjriarket -for  these  instr^jcb-nn^j^m^tpHi^.rc?' 

A    'As  indicated  in  our  answer  to  part  D^of- question  1,  thef'e  are  no 
qther  programs  available  at  this  time  which  attempt  to  develop 
tecinological    iteracy.    There  are  so^materials  available  whi<:h  " 
tll\TJ.  T'^^  ^.T^^  °^         picture,  but  none  which  could  firm  - 
the  basis  for,  at  least,  two  senesters'jf  study  as  these  do.  " 

B.    The(e  materrals  have  been  specifically  designed'to  answer  the 
problems  ex^r-essed  by  teachers  and  ad-irinistrators  cfuMng    he  needs  ' 
^Assessment  described  in  question  one  ■ 
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Some  schools  are  looking  for  new  one-semester  interdisciplinary  courses 
which  speak  to  the  questions  of  the  interaction  of  technology  and 
society,  others  are  looking  for  full  year  courses,  others  are  concerned 
with  the  mandate  of  "NO  NEW  COURSES"  but  want  to  update  existing 
courses  in  science,  social  sciences,  industrial  arts,  mathematics, 

af^  ^  Af  littiP  Pxtra  cost.    The  mini-courses  which  cost  $40  for  a  

package  consisting  of  s^)und  films  trips,  transparencies,  approximately 
20  student  activities  for  up  to  250  students,  and  teacher  guides  meet 
this  need  quite  well.    While  adoption  of  these  materials  does  not 
require  reconceptuaTization  of  curricula  plans,  it^ts  quite  well  into 
n^  curricula  patterns  as  well  as  into  established  ones. 

C     The  dissemination  plan  includes  the  need  for  aware)iess  conferences 
for  school  decision  makers.    These  included  participation  in  muiti- 
program  conferences  such  as  those  supported,,!?:^  NSF  in  the  Summer  of 
1975  at  Stanford  Univ.  and  the  University  of  Colorado..  Also  included  in 
plan  was  the  presentation  of  the  content  and  approach  at  appropriate 
NSTA,  NCTM,  MCSS,  and  Industrial  and  Industrjal  Arts  Conventions. 
Another  part  of  the  plan  is  the  presentation Df  the  materials  at 
specifically  designated  workshops  supported  by  the  publisher  and/or 
the- National  Science  Foundation. 

Implementation's  enhanced  through  an  opportunity  for  teachers  to  work 
with  some  of  the  activities  of -the  mini-courses  in  which  they  are 
specifically  concerned  to  get  a  "fgel"  fx>r  the  approach,  if  they  have 
never  used  an'activity  approach  to  teaching.    For  those  teachers  who 
plan  to  use  activiti.es  related  to  the  Analog  Computer  or  Logic  Circuit 
boards  additional  time  might  be  needed  in  order  to  become  familiar 
with  those  two  pieces  of  equipment.    While  we  have  had  a  number  of 
teachers  who  have  been  extremely  effective  in  using  the  materials 
without  previous  workshop  experience,  "Hr+s.  our  op^flijoft  that  sine* 
this  course  is  not  another  course  in  a  familiar  discipline,  but 
rather  an  interdisciplinary  approach  to  teachinig  about  the  inter- 
action  of  technology  and  society,  that  some  specific  teacher  prepara- 
tion is  desirable. 

0     The'^^ree  market" wi thout  an  implementation  program  would  be  smaller 
than  that  projected  in  the  answer  to  question  1  {C)  ab^,  and  would 
develop  more  slowly.    How  much  smaller  or  slower  we  cannqt  say  at  this 
time  since  the  project  and  the  publisher  are  presently  attempting  to 
get  data  in  this  area. 

E     Market  studies  by  both  McGraw-Hill  Book  Company  when  they  were 
being  considered  as  a  potential  publisher,  and  the  publisher.  Learning 
Realities  indicate  a  growing  market  for  the  entire  set  of  mir.i-courses 
■'^as-w-eTT-as-thTTIvtdijal-Tradcages— -The  publisher  is  cwmitted- to- running 
workshops  for  teachers  and  administrators  for  both  awareness  and 
implementation.    The  materials  will  also  be  exhibited  at  selected 
n'ational  teachers  conventions  such  as  the  NSTA  Convention  to  be  held 
March,  1976.      i  ^(^r- 
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Question  3: 


Do  these  instructional  materials  Dosse<;^  a  clear 
purpose  and  rationale?       '  ^  


SSL- 

summanzing  the  mini-course.  eymning  as  wen  as 

Pedagogical  Assumption?; 


1. 


learners"    pfr     .  o    ''  categorized  as  Mow 

in/fZl  :  ''^  generally  capable  learners,  when  motivated 

and  IfLif -^T  "'^te^^^ls  that  do  not  exceed  their  reading  ' 
and^mathematical  achievement  levels.    (We  Assume  a  fith^ grade 

JfnioniT'^fu^^"  structure  curriculum  materials  for  these 
students  so  that  regular  attendance  is  not  mandatory.  ♦ 

Educational  r.aterial  should  be  flexible.    They  must  be  designed 
to  fit  as  many  teaching  and  learning  strategies  as  possible 
without  stretching  material  beyond  the  boundar  es  of  u  efulness 
This  implies  describing,  at  least.-  some  approaches  a  teache?  or'  ' 
a  school  system  might  find  educationally  useful 

Si!  Jearn  to  solve  problems,  make  decisions'.  2r  use  mathe- 
matics by  solving  problems,  making  decisions  and  using 

th i-^Trn^'^  T  ^^°"t  it.    Each  activity  in  - 

thiF  program  starts  With  a  problem    to  be  solved  and  then 
goes  on  to  develop  systemj  for  solving,  that  problem. 

B.    Technology  is  an  important  element  in  our  society  and  decisions  we 

A  ?v  erri^!'%ri"^''^'°"^  "^"^^ ''''''  our-iivL  {h!c  r 

Activities  1  A  2)    There- are  some  techniques  for  looking  at  c1^«;<;p<; 
of  problems  that  are  more  productive  than  others.  FoLmpe 

S  r    V  "I  I  -  Activities  I  4a7  )' 

(M-C  IV  -  Activities  4.  6.  7,  11    Modeling  concepts  (M-C  I  - 
Activities  9-14)  (M-C  R  -  Activities  4.  5.  7)  " 

l^^'  ^'''^^  publication  of  Mini-Course  I  -  VIII  we  askf-d 

U  ret t  °sta;:H"n'K°"  I''  ^PP^op-'^teness  of  each  acTirfty'  s 
It  related  to  stated  objectives  of  the  mini-course  and  the  stated 
objectives  of  the  activity.    In  general,  the  teachers"  response!    .  - 
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indicated  a  strong  relationship  between  activities  and  objectiv^ 
Those  cases  where  responses  were  less  than  very  9°°^,  the  jctivities 
were  redesigned  and  changed  wherever  neces.sary.    These  sets  or 
Sivities  are  not  the  'only  way  our  objectives  might    ave  been 
reached,  but  the  method  presented  here  appears  Jo  ')e  an  effective 

approach  baood  on  th.o  ovalu^tinn  nf  thP  tnfll  stwdgrits  gnd   

teSchers.    AUernative  sets  of  assumptions,  values  and  gojl  would 
define  the  problem  differently  and  would  presumably  result  in  a 
,set  of  materials  that  is  different  in  at  least  some  ways. 

D.    One  of  the  criteria  for  considering  an  activity  as  completed 
was  that  the  students  and  teachers  in  the  test  schools  should  find  the 
:   eHafs  ctear  and  understandable.    Our  evaluation  quest  jnax  es 
were  directed  at  specific  activities  and  the  M-Cs  as  a  whole  It 
they  objected  to  a  section  of  an  act;  ity.  the  teachers  manual ,  • 
the  filmstrips  or  the  mini-course  in  yeneral,  we  went  back  and 
changed  it. 

Our  intention  was  to  make  the  sequence  of  concepts  clear  to  the 
teacher  a^d  the  sequence  of  activities  should  be  engaging  to  he 
■    student.    The  frequent  change  of  topics  is  used  to  encourage  a 
feeling  of  novelty,  in  the  content  while  having  the  conceptional 
fr!me  of  the  activity  provide  the  unifying  element  for  both  student 
and  teacher     The  continuing  clari f ication  of , .an     ocusing  on  the 
concepts  is  a  fundamental  role  of  the  teacher  in  the  TPE  program. 

E  In' genera!  we  encourage  the  use  of  the  materials  with  a  group  of 
students  u!ing  an  activity  ;simul taneously.  This  fps  ^^  societal . 
implications  of  the  decision  making  tasks  a  part  of  the  activity. 

•   An  individualized  format  is  possible  with  the  mini^courses  and  we 
proiide  outlines  and  instructions     to  aid  the  teacher  in  using  the 
materials  in  this  manner. 

Question  4:    I sjyie_.contek^Ohes e^^ 
"^ripntificallv  correct? 

A  .  This  question  needs  to  be  addressed  from  .two   quite  different  "  ' 
'viewpoints.    First,  there  is  the  basic.yes-no  ^Iff  ^f^^//,^,^;, 
<;t3tpnient-bv-statement  or  concept-by-concept.    To  insure  accuracy 
n  t^r  ense    the  materials  have  been  read  by  faculty  members  in 
iSth  eng  neer  ng  and  the  related  science  (including  sociology  . 
There  ha    been  an  insistent  attempt  to  avoid  the  Possibility  the  . 
student  learnc.  facts  or  ideas  which  later  have  to  be  rel earned 
dffferenly     The  fact  that  the  materials  have  been  developed  over 

 iofe  tRan  fi ve-^        ttT.e -first  ttiree  wtthmrt-  f^al-f^d.^jt|-mea^s 

t    t  a  large  pe'rcenta  e  of  the  materials  have,  been  J^^/^f^/^^^^y 
rPvisPd  several  times.    Thus,  while' minor  specific  errors  certainly 
occur   we  gener:ily  are  confident  of  the  scientific  accuracy  of 
the  important  concepts.  39& 
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F-rom  a  quite  different  viewpoint,  and  probably  more  important,  the 
inferences  students  (and  teachers)  draw  from  the  materials  ishould  be 
scientifically  valiy.    Such  inferences  should  not  lead  to  scientifically 
incorrect  ideas,  to  potentially  dangerous  behavior,  or  to  an  unfounded 
sense  of  confidence  of  mastery  when  the  student  actually  has  only  intro- 
ducto/y  knowledge.    While  we  have  made  a  major  effort  to  anticipate 
effects  and  we  are  reasonably  confident  we  have  avoided 
obvious  uaiiyyii,<,.we^-^liW  rewgmze  mat  many  of  the  topics  treated 
are  exceedingly  cpmplex.-'  In  many  cases,  there  1s  no  simple,  correct 
solution;  simplistic  approaches  are  what  we  try  to  avoid.    We  believe 
we  have  achieved-  some  success  in  this  direction,  but  we  recognize 
this  as  a  very  difficult  question.    The  Teachers' Guide  constantly 
warns  teachers  of  this  danger  (i.e..  Activity  5  -  Strategy  i 'Extension).- 

B.  We^  treat  a  variety  of  problems  of  current  national  importance  (e.g., 
auto  safety,  and  energy  throughout  mini-courses  1-4)  and  also  try  to 
teach  techniques  of  modelling  and*  analysis  which  dominate  modern 
systems  engineering.    The  T-P-E  material  borrows  a  great  deal  of 
material  from  The  Man-Made  World  text,  which  in  1971  receivedthe 
Lanchester  Prize  of  the  Operations  Research  Society  of  America  as  ~ 

the  best  technical  publication  of  the  year  in  that  field  in  competi- 
tion with  the  research  publications.    The  feedback  from  college 
engineering  educators  on  the  currency  and  technical  quajity  of  the 
material  has  uniformly  been  excellent. 

C.  The  primary  target  of  T-P-E  has  been  the  underachieving  high 
school  student  who  is  typically  in  the  non-academic  track.    Thus,  we" 
are  hoping  to  start  education  in  technological  literacy  for  these 
students.    In  Addition,  we  hope  to  interest  a  portion  of  the  students 
in  moving  toward  an  academic  track  and  even  seeking  careers  in 
technology. 


Thus,  we  are  not  training  futi^re  research;  scientists,  but  we  do  hope 
to  attract  young  people  to  participate  in  the  scientific  research- 
development  test-evaluation  enterprise.  -  v 

For  both  these  directions,  one  goal  of  T-P-E  is  to  motivate  and 
complement  the  regular  mathematics  and  science  offerings  in  the 
schools.    When  T-P-E  materials  are  used  in  the  junior  high  or  middle 
schools,  they  represent  enrichment  materials  for  the  academic  students 
and,  hopefully,  motivation  toward  science  careers. 

D.    The  most  accurate  description  of  the  discipline  covered  by  these 
materials  is  " in.ormation  systems  engineering."    If  one  divides 
engineering  (i.e.,  the  use  of  science  in  real-world  problems)  into 
two  parts  (systems  and  materials),  T-P-E  is  based  on  the  systems 
portion.    In  this  focus,'  the  educational  materials  cover  topics  in 
applied  mathematics    and  the  physical  sciences,  primarily.    Since  the 
discussions  also  involve  social  problems,  and  Mini-course  6  emphasizes 
communications  the  program  also  touches  on  Social  Science  and 
Language  Arts. 
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Question  5:    Is  the  content  of  these  instructional  materials  educa- 
tionally  sound? 

A.    In  general  the  reaction  of  teachers,  students  and  parents  has  been 
very  positive.    There  has  been  some  concern  expressed  that  the  course 
does  not  prepare  students  to  take  the  "College -Board"  exams.    THis  was 
not  intended  to  be  a  focus  of  the  materials,  although  decision  making 

r|/inc  anH  rnnfiHonrp  in  thpco  clfHU  wDiild  nrnhahly  hpip  the  student.  

Some  teachers  were  concerned  that  there  are  too  many  paper  and  pencil 
activites.    There  is  some  merit  to  this  concern.    If  the  only  thing 
"done  in  the  class  was  the  activity  sheets  without  pursuing  some  of 
the  activities  suggested  as  extensions  or  following  a^local  problem  ' 
such  as  solid  waste    disposal,  real  estate  development-,  election  practice 
zoning  decisions,  etc.,  the  course  could  get  dull  but  our  instructions 
to  the  teachers  are  consistently  urging  them  to  get  into  some  local 
problem.    It  was  determined  that  without  application  of  these  concepts 
to  somethina  the  students  see  as  a  real  problem  (after  an  introduction 
via  activitrtlp^ets)  there  was  little  learning  taking  place.  Another 
reason  is  that  "<5ost  was  seen  ass«  real  constraint  on  implementation. 
Extensive,  expensive  equipment  packages,  if  made  required,  would 
prob^ibly  make  the  materials  inaccessible  to  the  type  of  schools  that 
the  greater  portion  of  our  anticipated  audience  attends. 

The  teachers  in  the  trial  schools  have  sent  back  very  favorable  reactions 
on  the  appropriateness  and  effectiveness  of  the  materials  through  our 
formal  feedback  instruments  and  meetings  with  them. 

B.    At  this  point  there;  is  little  to  indicate  any  serious  unresolved 
student  difficulties  caused  by  the  matertals.  ;  The  total  approach  of 
simple  activity  based-introduction  to  these  pervasive  concepts  with 
considerable  support  for  teachers  to  help  bring  the  problems  of  their 
communities  into  the  classroom  for  education,  while  keeping  the 
Tcliievement  Tevels  of  the  students  in  mtnd  ts  in  itself  an  ingenious, 
effective  learning  system. 

C     The  conceptual  material  can  be  handled  effectively  on  many  levels. 
The  audience  has  been  defined  for  this  material  and  for  them  it  appears 
to  be  very  appropriate.    TPE  used  in  conjunction  with  TMMW  seems  to  be 
an  effective  way  to  reach  heterogenous  classes  of  eleventh  and  twelfth 
grade  students. 

D     The  "Quality  of  Life"  mini-course  which  is  presently  being  revised^  ■ 
is  based  on  the  idea  that  the  Quality  of  Life  which  a  person  perceives 
is  a  function  of  his  individual  values  as  they  come  in  contact  with 
societal  values. 

The  mini-course  Is  designed  to  involve  students  further  into  the  study 
of  how  Individual  values  and^roiJpTVSTws  rome  tTTto-TJtay-T*men 
are  made  about  the  quality  of  life. 
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Through  a  series  '^f  activities  in  which  the  students  ^'ndividually  list 
their  like  and  dislikes  and  individually  rank  them  in  a  priority  list  - 
Surnl"  discussion  of  things  which  some  people  like  and  others 

dislike.    Students  compare  their  own  likes  and  dislikes  against  those 

S   en  a'?.-  ;'nf "  •  .^^^  ^  ^  ^      to  ?he  teacher 

thev  1?.  potential  areas  of  locamtatTiWd-Tedirirs^^^^dlli? 

they  list  their  own,  pnnnt-es  in  cponding.    Clearing  up  uulluliuti   

improved  schools,  combatting  organized  cr  me.  strU7cri„r  bu    H  1 
ighways.  etc.,  are  on  such  .  l^st.    This  is 'dl^c^^1ed^•:^'la^"  \'  t"' 
IS  also  not  turned  in  to  the  teacher. 

E.    A  basic  TPE  premise  is  thil  during  the  high  school  years  and  especially 
nnl."  ^,'?";t^5t"dents  will  be  called  upon  ?o  make  decisions  in  our  ^ 
society  which  involve   some  aspect  of  technolcgv.    Theie  decisions  will 
of  necessity,  involve  technology,  society  and  themsefvef  as  InJ?!  du  ' 
The   nteraction  of  these  three  provinces  produce  very  complex,  frequently 
conflicting  information  sets  which  make  decisions  difficult  to  arriVe 

of'viewinn  Iho^^nf^  ^^^l  T  i^^^'^i^ual  have  some  general izable  methods 
of  ;yiewing  the  interrelated,  dynamic  systems  we  call  society,  if  the 
decisions  arrived  at  are  to  be  valid. 

The  ECCP  has  attempted  to  deal  with  this  set  6f  ideas  with  sWondary 
school  students  in  two  ways,  the  first  was  The  Man-Made  World  (1971) 
and  the  other  Technology  -  People  -  Environment. 

-Question  6:    Arcjhe_eroppsed  and  antici pated-youtcomes  of  the  instruc- 
tional  materials  desirable?  ^ 

A.  The  project  staff,  author  consultants,  and  implementation  proiect 
directors  anticipated  a  number  of  impacts  of  the  instructional  machine. 

lllVr  r  f tJciP^ted  that  the  teachers  and  students  would  be  enthusi-  ' 
astic  about  the  use  of  one  day  activities  which  did  not  rely  specifically 
on  the  work  of  the  previous  day,  but  which  did  fit  into  a  cohe^eni  ^ 
woSld^change.     °  ^"^icipated  that  their  teaching  pattern  in  all  courses 

"^^'^^  interested  in  the  approach  to  the  educa- 
tion Of  the  target  population  school  districts  would  question  the 
expenditure  of  nroney  for  Analog  Computers  and  Logic  Circuit  Boards 
for  this  same  student  population.    W6  also  anticipated  that  they  would 
be  impressed  by  the  student  achievement  during  the  study  of  thes^ 
materials.  i-nco. 

B.  Feedback  obtained  from  100  teachers  and  5000  students  during  the  " 
trial  version  has  indicated  to  the  project  directors  that  these' two 

tt.ft^.  WcrenT.s—dTcrTM?F-to-^U«ti  on  d^g'ni^tTc 

statements,  they  did  learn  how  to  examine  criteria  and  constraints 
prior  to  making  decisions,  and  they  did  examine  desirable  as  well  as 
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undesirable  effects  of  specific  technological  devices  and  systems  on 
the  individual  and  society. 

Teachers  who  have  been  involved  in  the 'program  report  that  their 
approach  to  teaching  all  of  their  courses  has  changed  as  a  I'esult 
of  being  involved  in  this  program.    Through  the  activities  which 

require  family  ipyrii»pmpni-  <;nrh  as  the  "No  Television?     How  did  

you  Live?"  activity  in  Mini-course  lY.  parents  have  been  able  to 
participate  in  looking  at  systems  for  decision  making  related  to 
the  conservation  of  energy  in  the  home.    Some  school  districts  have 
reported  a  decided  increase  in  student  enrollment  in  , this  course 
the  second  year.    A  number  of  administrators  have  expressed  genuine 
surprise  at  the  ability  of  the  students  to  use  the  equipment  of  the 
program  in  a  positive  manner  and  with  the  potential  use  of  the  same 
equipment  in  other  courses  in  the  Science  and  Industrial  Arts  area 
in  the  school . 

C.    Some  unintended  effects  which  we  have  noted  have  been  very 
encouraging.    In  some  inner-city  schools  where  these  materials 
were  used  as  a  complete  course  there  has  been  a  marked  increase  in 
the  percentage  of  students  who  were  present  every  day.    One  of  the 
reasons  for  developing  the  one  day  activities  was  that  in  many 
schools  students  have  erratic  attendance  patterns.    Some  teachers 
report  that  they  can  only  expect  half  of  the  students  enrolled  to 
be  present  on  any  one  day,  and  that  courses  which  require  that 
today's  lesson    be  a  continuation  of  yesterday's  and  a  prerequisite 
for  tomorrow's  left  many  students  confused  and  discouraged^— In, 
order  to  alleviate  that  problem  these  activities  were  designed  to 
be  accomplished  in  one  school  period.    Teachers  report  that  as  a 
result  of  this  planning  the  students  have  been  able  to  feel  a  sense 
of  accomplishment  as  a  result  of  having  been  in  class  that  one  day. 
A  direct  result  of  this  has    been  a  marked  -increase  in  attendance 
in  class.    One  teacher  reported  that  students  were  sneaking  into 
school  for  his  TPE  class  and  sneaking  out  again.    School  administra- 
tors have  reported  a  marked  improvement  in  the  morale  of  some  of 
the  teachers  who  teach  this  course  and  attribute  this  directly  to  ■ 
the  success  they  feel  with  students  who  have  previously  been 
unsuccessful . 

D     The  project  staff  has  made  a  conscious  and  continuing  effort  to 
make  the  materials  fair  to  all  students  and  teachers.    There  is  one 
staff  member  who  has  been  assigned  the  specific  task  of  eliminating 
all  unfair  statements,  pictures,  etc.,  from  the  material.    The  general 
abprodch  to  each  activity  is  to  have  the  teacher  present  the  prob.em 
in  an  unbiased  way,  and  to  have  the  students  work  .in  pairs  to  complete 
the  activity.    The  evaluation  of  student  progress  depends  not  only-on 
"tM»^dmTrnstere-d  tests,  but  also  on  student  seU-evaluation.  See 
pages- 51  and  52  of  Teachers  Guide  for  Mini-course  i  -  -^People  and  ^ 
Technology." 
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■E.    The  important  process  features  of  these  instructional  materials 
are  that  throughout  the  eight  mini-courses  the  students  are  asked  to 
tn^ke  decisions.    Some  of  these  d^ecisions  are  in  simulated  situations 
Such  as  Activity  3  of  Mini-course  i  -  "Design  With  a  Purpose." 
..^Others  are  in  real  situations  such  as  Acti\iity  10  of  the  same 
mini-course  'Gasoline  Mileage  and  Decision  Making." 

.    Anuther  process  is  mat  of  group  dis^^ussion  and  group  decision  making; 
nodelingof  rea.l  sys.tems  through  words,  picture,  graphs,  and  various 
tlfrt^      equipment  ranging  from  8V'  x  11"  paper  to  design  an  airplane 
wh  ch  meets  specific  criteria,  to  using  an  Analog  Computer  £o  simulate 
a  lunar  landing  in  its  descent  to  the  surface- of  the  moon.  Students 
learn  to  examine. their  own  personal  characteristics  such  as  reaction 
time  and  ability  to, recognize  patterns.    Students  are  afforded  the 
opportunity  to  work  alone,  in  pairs,  in  small  groups  and  in  class  - 
groups  as  they  proceed  through  the  various  activities  of  a  mini-course 


Question  7; 


Do  these  instructional  materials  present  impleme/itation 
problems  for  the  schools?  —  


A.    There  are  two  abilities  which  teachers  require  in  order  to  work 
successfuly.with  students  using  these  matertals. 

First,  they  musfbe  ab^e  to  resist  the  temptation  to  lecture  and  give 
all  the  answers.    They  must  encourage  students  to  think  through 
^problems  on  their  own  or  with  their  par^tners.    They  must  be  comfortatjl e 
in  a  setting  in  which  there  is  a  large^imount  of  student  activity  i'^ 

Second,  in  order  to  be  effective  in  those  activities  which  use  the-  ' 
analog  computer  and  logic  circuit  boards,  they  must  have  enough 
familiarity  with  those  two  pieces  of  equipment  to  aUow  students  to  ' 

-use  tiienu  — 8otii-^i  e^es^-of-eq^^l^men  t-  a  re-  st^-desrgned  lhcit"t1iwi:?nngt  

be  damaged  through  incorrect  wiring. of  circuits  or  power  settings 
They  are  also  designed  so  as  to  be  perfectly  safe  in  all  situations 
of  anticipated  student  use  other  than  actual     disassembly  which  is 
virtually  impossible  in  the  normal  classroom  situation. 

Many  teachers  already  have  the  first  ability  described  above--others 
can  acquire  it  through  practice  following  a  short  introductory  period 
of  work  with  the  materials.    Others  will  never  develop,  this  ability  ' 
and  should  not  be  encouraged  to  teach  using  these  materials. 

The  second  ability  is  possessed  by  a  smaller  fraction  of  the  teaching 
popuJation.  but  can  be  learned  through  ex^)eriences  following  a  short 
implementation  workshop.    Since  the  equipment  is  virtually  trouble 
free  there  is  no  need  for  training  in  equipment  repair.    AMF,  the 
conipany  which  manufactures  the  equipment  has  a  policy  of  a  one  year 
warranty  which  guarantees  free  repair  and  replacement,  and  a  charge 
for  parts  only  in  subsequent  years.       a        .  • 
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B.  The  materials  pose  no  special  problems  for  existing  organizational 
structure,  and  actually  are  flexible  enough  to  be  used  in  almost  any 
of  the  variety  of  structures  from  classrooms  with  desks-  fastened  to 
the. floor  to^open  classrooms  to  open  schools. 

C.  The  cost  of  the* instructional  materials  varies  from  forty  dollars 
'($40)  for  a  single  mini-cour$e  of  six  to  eight  weeks  for  up  to  200 

students  to  thirteen  hundred  and  twenty  dollars  ($1320), for  the  eight 
mini-courses  plus  the  recommended  instructional  equipment. 


It  is  the  experience  of  the  project  directors  that  most  school  systems 
•introduce  the  course  dur-tng  ,tHe  first  year  by  purchasing  the  mini - 
courses  (only  the  trial  materials  costing.  $100  had  been  available 
until  Sept.  1975)  and  a  minimum  of  equipment.    During  the  second  yeffr 
they  have  usually  ordered  the  remain°der  of  the  necessary  equipment. 
If  as  many  as  one  hundred  students  are  involved  with  six  mini-courses 
and  all  of  the  equipment  in  a  year,  the  cost  would  be  $1240,  or,  512.40 
•per  student.    The_second  year,  there  would  be  no  additional*  cost  for 
another  100  students  bringing  the  per  pupil  cost  for  the  two  years  to 
$6  20     In  subsequent  years,  the  only  additiona.l  costs  would  be  six 
addi'tional  spirit  master  books  at  a  total  cost  of  $120  for  each  two 
hundred  studehts;    The  cost  then  for  100  students/year  for  the  first 
four  years  wovld  be  $1360  or  $3.40  per  pupil.,  One  thousand  dollars 
of  this  amount  would  be  for  the  original  permanent  equipment. 

D     The  new  instructional  material s  contain  all  the  necessary  learning 
resources  as  outlined  above.    The  only  additional  resources  might  be 
magazines  which  the  library  would  have  purchased  as  a  normal  part  of 
their  service,  and  free  or  rented  films  and/or  T.V.  tapes  as  the 
"teacher  saw  a  need  for  them.      '        -    '  .  ' 

E     The  new  instructional  materials  do  not  require  school  districts  to 
establish  optional  classes  for  thpse  who  ^o  not  wish  to  use  the  new 
^_^ter4a^T-.    The-material-s-  f  tt-  mto-existing  courses^^t^A  van  etx  of  „ 
levels  of  age  and  ability.    The  values  stated  by  the  students  in 


Activit7l7Mini-course  i  "Technology  and  You"  are  not  to  be  grad^d- 
the  students  and  teachers  are  both"  informed  that  there  are  no  r^9ht 
or  wrong  answers,  and  the  worksheet  itself  is  retained  by  the  student. 

Nluestion  8:    Are  the  costs  for  implementing  these  instructional 
,  "materials  reasonable? 

A     The^-expected  total  dollar  costs  for  implementing  these  mateKals 
are:    (As^ming  6  Mini-courses/year  100  students  involved  per  school) 


1 )  Mater 
Ex 


HSvfor  Learners  .  ' 

DittoS^sters  $20/minicourse/200  students  .=  $120 

j^Oft^  &Xfi€l^dab  1  —  ~"  

Filmstrip,  fete,  $20/mi.nicourse  -  =  ,  i^O 
Equipment  -  Lbgic  Circuit  Boards  =  1.000 

Anamg  Computer 

Noise  t^vel  Meters,  etc. 
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2)  Teacher  Salaries  are  not  included  since  these 

materials  do  nojt  rdquirfr  additional  staff. 

3)  Training  Personnel  -  Teacher  preparation 
programs  for  these  materials  can  be  organized 
through  a  school  system  operated  in-service 
program  such  as  that  now-  in  progress  in 

 PliTlfldplphifl,  Pa — Tho  opey^atinQ  roots  fm- 


such  a  program  for  10  teachers  is'$100/workshop 
meeting.    Five  such  meetings  would  be 'sufficient 
foV  this  program. 


iLnL^^xJ-    u    ^P^-^^"*^"^^  operating  such  workshops  be  adequately 

\  r/^i'u^''  ^"^        P^s^^t  NSF  supported  Resource 

Personnel  Workshops  a^t  a  cost  6f  approximately  $1000/person.  This 

fn?   hfflci'  fn^  '"'.'^^"'^  "^'"'^  ''"'^^^^  ^"^  '         of  $110/teacher 
lln  Jlf    '  teachers  prepared.    This  cost  goes  down  for  sub- 

ITrtrf  Tolrl^^^'J"^  In-service  programs  which 

attract  teachers  from  a  number  of  schools  would  cost'a  bit  more 
because  of  added  cost  for  transportation  and  administration. 

mini-coirL"^^'^^  •''^  $20/miht-course/200  students  or  $0.1Q  per  student/ 


C.  The  needs  which  this  course  meets  are  not  usually  met  by^ other 
standard    ceurses  in  the  curriculum.    Activity  type  courses  probably 

meet  some  of  the  needs  of  development  of  student  skills,  but  there*  ^ 
are  none  of  which  th'e  project  staff  is   aware  which-meet  the  need  to 
develop  technological  literacy. 

D.  Conjparable  instructional  materials  developed  by  Learning  Realites 
cost  approximately  the  same.    The  project  staff  assumes  that  those 

Iwtteced-iT-tgrgETTDtJmrrrnT^^^^ 

nlrl^n'"'!;^  ^'u'"'!'"^"'  "'"^^  ^^^^^"^  puDlishers  wOv  were  told  that-th^r 
package  which  has  been  produced  could  net  be  sold  for  less"  than  '^ighty 
to  one  hundred  dollars.  -'ani-y 


•  .» 
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E.    The  project  sees  no    nonfiscal  costs  such  as  psychological  or 
focial.    Actually,  all  the  comnents  received  from  students,  teachers 
and  administrators  lead  us  to  believe  that  there  are  very  strong 
psychological  and  social  benefits  as  a  result  of  this 'Program. 

^Question  9:    Ij.  the  management/organization  plan  adequatP  for  producing 
these  instructional  materials?  ■ 

A.    Since  these  materials  grew  out  of  The  Man  Made  World  project,  the 
people  involved  in  that  program  must  also  be  considered  as  part  of  the 
TPE  program     A  lotal  of  both  programs  shows  the  following  numbers  of" 
people  involved  in  categories: 
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Industry  Scientists  and  Engineers  „  12 
University  Scientists  i  Engineers 

Secondary  School  Teachers  •      '  *    >  o 

.Secondary  School  Administrators  '  ^ 
Students  (Directly  Involved) 

Students  in  trial  schools  .          ~  ^'Vno 


100 
? 


Teachers  in  trial  schools 
Parents  as  they  interacted  with  students 

B.  The  internal  monitoring  procedures  for  the  project  ^"Plu^e  the'~^ 
reading  of  all  material  by  at  least  thjr^e  P:?^^"i°"'L'Jf !  TSJ^Lu 
and  two  consultants  prior  to  publication.  >fMso  the  checking  of  visuals 
and  tapes  by  all  members  of  the  staff  and  teacher  consultants  prior 

to  re-lease.    The  evaflualicn  program  within  the  project  was  also 
monitored  by. the  entire  professional  staff  «"d  the  teacher  con|ultants 
prior  to  use.    In  addition,  the  staff  member  who  is  responsible  for 
evaluation  is  using  the  evaluation  plan  as«  part  of  his  doctoral 
thesis  at  another  University  (NYU)  thus  assuring  a  thorough  and 
independent  rev.iew  of  the  evaluation  plan  and  materials. 

C.  The  external  evaluation  procedures  for  .the  project  are  (in  addition 
to  those  mentioned  above)  the  use  of  a  psychologist  consultant  from 
the  University  of  Wisconsin  and  a  Secondary  Education  Professor  from 
Wichita  State  University.    Dr.  lah  Westbury  of  the  Science  Educat  on 
Deoartment  of  the  University  of  Illinois  is  currently  conducting  an 
iXendently  supported  evaluation  of -the  NSF  supported  Sumner  Teacher 
Preparatton  programs  directly  related  to  the  TPE  materials     While  this 
evaluation  is  aimed  at  the  teacher  preparation:*spects  of  the  Summer 

.  programs,  it  is  also  providing  an  independent  evaluation  of  Ijow 
prospective  teachers  view  the  instructional  materials  themselves. 

D.  The  project  administration  consists  or  a  m ^^^^^ 
^~of  Engineering  and  AppT Ted^iences  ffir ttmY-Stonr Brook .^n-txeeuti ve 

Diredor  and  Associate  Director  who  are  also  professors  m  the  College 
SrEngi^eerTng  and  a  Full  time  Staff  Associate.    Other  personnel  include 
an  editSria   writer  who  checks  for  biases  as  wel   ^s  writing  errors. 
aU  Administrative  Assistant  and  part  time  students  who  type  and  perform 
clerical  tasks.  .  '  '  • 

E     The  project  staff  sends  periodic  reports  to  NSF  and  provides  a 
Newsletter  for  interested  parties.    In  addition,  the  §taff  is  in 
frequent  phone  communication  with  both  the  Course  Development  and 
Implementation  Sections  of  the  Foundation. 

*Both  trial  and  finished,  materfals  are  forwarded 'to  the  , Education 
Directorate  of  NSF  as  soon  as  they  are  available. 
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0.  16.  c:  TPE  (Panel  4):    Panel  Responses  to ^9  Review  Ouestions 

^"^5^°"  1*    Is  there'a  genuine  need  for  these  instructional  materials?"  ' 

The  project's  needs  as-sessment  draws  trtainly  from  the  author's  experience 
with  the  implementation  of  The  Man  Made  Rorld  which  led  teachers  to  ask- 
ImV  -"^e  activity-oriented  product  usable  by  students  less  academically 
able.    These  teachers  supported  the, original  conten'tion  of  the  ECCP  • 
project  that  present  science  courses-  contained  several  serious  orob 
part  cul arly-lack  of  sttirfent  tnteresl .  expense .  relevanc^e-TnTa^^r 
mlJ  Sn%"^!       ^^"r?^  papulati6n  toward  science.    The  needs  assess- 
?!?Jnn?nJf^  T???^^'      ^S^'S^^^  ^"  argument  for  courses  supporting 
technological  literacy.    Documentation  from  other  courses  or  survey 
results  IS  used  to  support  this  stated  need. 

Although  not  cited  in  £he  proposal,  the  need  for  technological  literacy  ' 
Intlrt  in  °^  how  science,  society  and  technology  interact  ' 

tSZn  nc  ''^.w^Jl  documented  and  supported  by  a  wide  range  of  individuals 
?ni?^-^!--  "'^^  J"^  exception  of  a  unit  on  technology  in  Ideas'  and 
inn      3'^-°"'/:  P^^^^ical  Science  (a  course  designed  for 

non-academic  students  in  grades  8  -  12  published  by  Prentice-Hall) 

Sf  ?hfr,Mf?r  ^''^^  °^  technology  for  students 

df  this  ab  lity.    The  lack  of  materials  for  the  academically  less  able 

.student  in  general, .and,  specifically  in  the  area  of  technological  ' 
nJiwJ^'^S^""  strongly  for  NSF  support  of  the -TPE  and  similar 
projects.    Because  publishers  are  reluctant  to  risk  research  and 

KJevelopment  money,  federal  sufiport  for  new  and  non.-traditional  science' 
curricula  is  necessary.  .   .  sv,it:in,c 

J!^Ml^.^^!  materials  (reading  level,  mathematics 

requirements,  and  the  format  of  short  independent  activities)  and  the  ' 
pilot  experience  of  the  project,  these  materials  have  the  potential 
of  meeting  the  need  projected  by  its  proposal.    The  panel  estimates 

J^^^|l^'^l-^e''JAiS-  C.pJJld  rearh  appc^imtely -SOl^^^fehe^-s^wieftts  

enroTO  in  grades,  9  through  12.    The  project's  experience  indicates 
that  a- smaller  percentage  of  students  having  an  average 'or  higher 
ability  in  grade  8  are  also  potential  users.    This  is  a  change  from 
the^originally  proposed  target  group.    This  point  will  be  elaborated 
in  question  „9.  ,  '  '  ■ 

Question  2:    Is  there  a  market  for  these  instructional  materials? 

There  are  few  if  any  examples  of •  other  materials  available  in  the 
schools  to  meet  the  need  in  the  area  of  technology,  people,  and 
environment.    This  course  makes  a  unique,  attempt  to  educate  children 
for  successful  coping  with  the  problems  of  living  in  a  technological  ■ 
society.    The  project  makes  use  of  mini-courses  on  special  topics. 

"^JVS"''"^'^       designed  to  fit  into  a  pre-deterffllne^  and  existing  '* 
slot  in  the  secondary  level.    Such  slots  do  not  exist,  either  in  the 
science  curriculum  itself  or  in-the  ^tal  curriculum,  including  all 
the  disciplines  typically  found  at  the  secondary  level.  Instead," 
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the  corrse  is  [ilaoned  to  substitute' for  presently  e«isting  courses,, 
such  as  general  science,  physical  science,  or  in  some  cases  general 
mathematics.  ,  . 

r 

In  addition,  the  mini -course  format  wi.ll  provide  opportiKfities  for 
teachers  and. schools  to  select  appropriate  topics  for  insertion  inta 
existing  courses  or  as  supplementary  resource  materials..  » 

•  '  .  .      .•  .  ■ 

Uissenn nation  of-  mSterlaVs  and  philubupiiy  ui.  uie  course  i's  minimally 
treated,  both  in  the  original  proposal  and  in  the  procedures  used  tp-  - 
date.    According  to  the  avai Table  information,  teachers  and  school 
administrators  have  been  apprised  of  the  availability  of  these  ma'terials 
through  presentations  at  national,  regional,  and.local  conventions  of 
science  teachers.    In  adtKs^ioft.  a  newsletter  with  a  mailing  list  pf 
5,000  teachers  and  other  inler#Hedj)ersons  has-been  used  to  give  ^ 
information  about  the  progress- of  the  project. 

Although  plans  have  notbeen  formulated  at  present,  this  panel  recom- 
mends that  the  publishers  of  these  materials  be  encouraged  to  set 
aside  monies  for  implementation  purposes  and  dissemination  of-materials. 
These  monies  should  be  used  for  teacher  institutes,  in-serv.ice  workshops 
and  awareness  conferences  for  general  dissemination , of  information  on 
the  course.  > 

Mahy  teachers  nepd  in-service  opportunities  of  a  general  nature  to  . 
suoDort  an  activitv  centered  aDornach  to  Inw  ahilitv  st.nHents  ^«pfgre 
being  assigned  to  teach. TPE.    In  addition,  the-  unique  nature  of  TPE 
requires  training  specifically  in  the  content  of  thq  course  materials. 
It  should  be  noted  that  "education  in  technological  literacy  is  not  ^  > 
just  a  minor  variation  to  the  present  science  curriculum.  Teach'erjs 
backgrounds  and  ex.^ef'ience  in  science  do  not  necessarily  ftrepare. 
them  to  teach  TPE.  ' 

Market  surveys  by  one  or  more  textbook  publishers  have  indicated  a* 
large  potential  maVket  at  the  level ^and  for  the  special  groups  for 

'  which  the  materials  have  been  designed.    Educators  appear  to  be 
receptive  to  these  materials  as  potentially  usable  resources  in 
classes  in  science  and  mathematics.    The  technology  -  people\- 
environment  base  of  these  materials  seems  tOfill  a  needrapidly  » 
becoming  more  evid*ent  to  school  personnel.    It  is  probaTJie  that  the 

-course  will  find  a  substantial  market  in- the  secondary  .schools. 

Question  3:    Dn  these  instructional  materials  possess  a  clear  purpose 
and  rationale? 

The  explicit  statements  in  proposals,  teachers'  guides,  and  associated 
promotional  literature  make  it  quite  clear  that  TPE  is  intended  to 
teach  the  fundamenta>  concepts  Vfilating  to  living  in- a  technological 
society.    Twelve  concepts  underlie  the  course  and,  in  varying  degree, 
permeate  all  sections  of  the  course.    The  concepts  are: 
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y  '   (A)  Dec  is  ion -Ma  king    *  .J 

■    (B)  Descriptive  Modeling    '  ,  •    '  < 

•  •     (C)  Fane  t-ional  .Modeling 

(D)  *  Criteria'  '  '  .     *  .  ' 

(E)  ,  Constraints  •  *  •  ' 

(F)  Optimization  with'Algorithhis         *  '  *  ' 
(G  Optimization  with  trade-offs 

XH)  'Interact|ioo-.of  Sub-Systems  ' 

(I)  FeedUaQk  '  .  .  .  •  

stability": — (  '  — — ~ — "i.  X 

^-     Ck)  :Control  of,,Systefhs    '       i  ^       "  ,v 

(L)    Synergy     "    .  .  .  '  . 

The  central ity  of  these 'concepts  to  th6  course  is"  apparent  frim^our' 

The  TPE  course  does  not  -.im  to  t-each  'basic  scientif  ic  Drinci'bles  ^ 
d  rectly.  but-the  content  of  the  units  .fcan  prividV f^eSue^rSoDitu-'"^ 
.    nuies  for  teathers;  to  direct  the.  studfeM^  aA^n^'bnT  faw?  Sf       <  " 
nature. .^rx,perties;of  matter,  and  the  behavior  of  n.Jing  thing?:    '  \ 

fLd'JhL^M^^^?  units.'in  tKe  mini-courses  in  detail  and  ' 

found  them  clearly  pr'esentec^;  suitably  graded  irr  increasina '.order- 

,  as  the  stated  objectives  of  the  Course  would  require' wJi  to*  be 

The  panel  fgynd.  that  alpast  every  unit  of  thte  fpE  course  ooudIps 

JanlJ'--f    -'^         '^'^'^^  ^^^"^  some  very  direct  fJ^aktical  " 

enJfrnnL^J  ^''S'^S'"^  '"^"^^'^^^  ^°  '^^P^  better  wUh  their\veryday 
currenJv^'.if concerned,, tHat  the  ve*y  tin,elir>ess  and 
currency  of  al    examples  and  illustrations  may  render  sections  of      '  • 
dS!l5nn'1  l^V^l'  f  s°les""t..   As  wpuld  be  expected  T^Zr^k  ' 
dea    ng  wuh  tectinoiogy  and  society-the-most  swiftly  changi^tf  aspects  ^" 
of  life  in  America  tod^y-there  i.5  an  ephemeral  quaVlty  to  th^  •  • 

materia  .    M^or^than  almost  any  other  currtculumVoject!  this  '  '\ 

l  lZ  l  r  updating.    Other».ise,  this  wi^^l  prov^  to  be 

half.f?fe   '"""^'^"^•""^  imprdvement  prbgram  wit^  a"  Vfery  srtort  expected  . 

The  panel.  liJced  what  it  saw  of  the  experiential  approach- taken  by  ' 

•  hi;  annro'.Vh"'  '1  5'^°'^^  °^        Project.^managers  wijh 

sunnp^fr?LJ'  ''fO'^ted.anefcdotal,  feedback-  ffom  students 

suggests  that  pencil -and-paper  and  show-and-^tel  1  afjproaches  are  ^  .  ^ 
not  as  productive  in  maint^air^ing  interes-t  and^motivation'.     ;      .  " 

/Finajly,  the'  panel  observed,  that  many  parts  of  the  *rPE  course  are  '  ' 
deeply  infused, with  social  and.  indeed,  ethical  values. Tt  Is  ' 


proper  and  desirable  for  students  to  be  concerned  wHh  value-laden 
issues  and  to  learn  to  make  judgmentSc  regarding  them..    It  is  improper 
to  indoctrinate  students  even  by.  careless  use  of  stereotypes  such  as 
"Madi son  Avenue."   Materials.,  should  be  read  skeptically  wUh  this 
in  mind  and  ccH;rected  accordingly. 

Question  4:    I.  t\ie  content  of  these  ins^>'^■^Hnnal  materials  scientif^ical  ly 
correct? 

On  the  basis  of'a  random  selection  of  mini-course  material,  the  panel  , 
found  that  th^  instructional  materials  are  .scientifically  accurate 
and  current.    The  que^tioiLas  to  the  methodoloyy  employed  to  review- 
the  scientific  accuracy  is  not  specifically  addressed  in  the  project 
matonal  preseriteJ  for  review.    It  would  be  helpful  to  see  the  system 
diagram  showing  the  flow  of  instructiohal  material  as  it  is  prepared 
and  reviewed. 


it  has-been  pointed-^out  thai  thi 
technology  of  today  an* -thus  has 
It  is  therefore  proposed  that  th 
a  contractual  arrangement  which 
these  materials.  Since  the  publ 
this  endeavor,  the  pumtsher  has 
that  the  materials  remain  cur-ren 
newsletters  withjipd^ted  materia 
made  to  follow  up  after 'expirati 


s  material  relies  heavily  on  the 
the  potential  to  become  outdated, 
e  authors  and  the  publisher  establish 
guarantees  the  continual  updating  of 
isher  is  receiving  a  prof iT from 
the  responsibility  to  see  to  it 
t.    The.TPE  management  issues  periodic 
1,  but  no  provisions  have  yet  been 
on  of  the  grant. 


The  TPE  course  i^'liot  ba^ed  in  any  particular- discipl  me  and  should 
be  understood,  and  jwiged,  as  a  multi-discipTinary  program.  The 
'instructional  material  is  not  aimed  towards  the  training  of  future 
scientists.    Students  who  plan  a  scientific  career  are  more  likely 
to  become  explicivtly -or  implici-tly  familiar  with  ihe  TPE  concepts 
in  vatiious  disciplinary  courses.    The  TPE  course  is  aimed  at  producing 
young ipeople  able  to  analyze  problems,  to  design  strategics  fbr  their 
selution,  and  to  apply  these  skills  in  a  variety  of  encounters  with 
contemporary  technology.-  The  term  "teCiinology"  is  interpreted  in 
its  broadest  sense  rather  than  as  preoccupation-  with  gadgets  and 
machines.  -  '  .  '       , » 

For-many  academically  weak  students  the  completion -of  even  modest 
portions  of  the  TPE  course  consti tutes, an- educational  .gam,  since  ^ 
they  might  otherwise  not  participate  in  any  comparable  schoo  activity, 
.The  TPE  course  certainly  could  increase  the  stuc^nts  technological 
competence,  and  in  this  sense  is  a  step  in  the  right  direction  for 

'American  secondary  education.    However,  the  ^)anel  is  concerned  that^ 
this  course  should  not  be  mistaken  for  wh^t  it  does  not -attempt. 
Is  is  not  a  substitute  for  a  bpjia  fide  science  course,  and  liashould 

•  not  be  treated  as  a  less  demanding  a-lternative  to  such  a  scime 
course  for  the  abler  students.  '       *        '  , 
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I^Lro  ^  S  Tl"^  3  motivating  the 

interested  students  to  follow-up  with  a  science  course.  A 
student  could  determine  whether  or  not  he  or  .she  is  interested  in 
science  by  taking  a  TPE  --inicourse.    A  positive  response  coL  ead 

see^^^  ft^''""'.r'r;J''         '^'^  ^"^^^^'^  encou?age^e^?  wou  d 
seem  to  66  crucial  if  these  goals  are  to  be  achieved. 

^""^'■"'l  5'    Is  the  content  of  these  materials  educationally  .m.nri^ 

Jnl'?^I°wi;i.''!a^^^'"'^  Environment  is  an  innovative  approach  to 
Jead  nq  s  in    .'?p  .J^.'f""^'?''  V?"'?  ^^P^^^^ions.  motivation  or 
nf        J-     u  ^  u      ^  Traditionally,  a  primary  objective 

of  education  has  been  to  produce  an  infonned  citizenry/   TPE  attlmois 
to  develop  a  "technologically  literate"  student.    WMi;  it  is  not  a 

soW?na  an°dX-"-'''  '1^'''°-^'  "0^^*  it  deals  w?ihAi  m"'  ' 
solving  and  decision-making  in  the  tradition  of  the  scientific  method. 

The  developers  stated  that  science  departments  have  been  enthusiastic 

wMc    ^TJ^ZTufr  ^'t''  °'  ^^^d^-tional  science  couj  r 

wh^ch  have  had  little  success  with  the  target  students. 

lrTtill^  fn^fsl'^'°"  °^  ^^^y  materials  is 

Jrit  f  JJ-    J  program.    The  panel  strongly  reconinends 

.'fnL?-  ^"-^^^^^^  P^og^a-"  be  established  and  required  oT 

air  participating  instructors.  m  ui 

The  target  gnoup  is  identified  in  the  materials  as  the  "turned  off" 

■  S's'S  '80  ?Sn''r3  '°  '''''  ''^''"'^        characterized  by  . 

ig  s  of  80-00,  and  irregular  attendance  at  school.    They  are  not 

sIc'X'scXoJk  '"'^'^^'^"^^  '^'^'^ 

IjLc'";^^!-{'?r-''^  °!  suitable  for  the-.'target  group  apd  - 

seems  to  fit  their  needs  for  short  tenn,  activity-cente'ed  experiences 

Snets'nf'thp"^''         ^' ^.  J  he.,  target  audience  is  broadened,  the  i.s  c 
tenets  of  the  program  may  be  inappropriate. 

S^o^hIh  potential  problems  in  implementing  the  TPE  courses  could  be 
avoided  by  selecting  teachers  who  cdn  deal  confidently  with  students' 
lllTaZ'^r.VT'  >vestigating  the  legal  aspects  of  class 

assignments  that: require  activities  off  campus  or  out  of  school. 

Question  6:    ArjB_t_he^prpppi_ed  and_jntic^^^    outcomes  of  these  . 
'l!l?Jll!j£tipnal^  mater  ials  desirable?" 

Th|  materials  purport  to  teach  certain  minimum  science  competenctes 
that  are  not  generally  covered  in  other  published  instructional  " 
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materials.    These  were  delineated  in  1971  by  The  American  Association 
for' the  Advancement  of  Science  and  National  Association  of  State 
Directors  of  Teacher  Education  and  Certification  in  their  publication 
"Giiidelines  and- Standards  for  t-he  Education  of  Secondary  School 
Teachers  of  Sciv -ice  and  Mathematics." 

Cursory  examination  gives  the  impression  that  the  target  population  ' 
can  learn  what  is  being  presented.    These  students  are  frequ-ently 
unsuccessful  and  demonstrate  little  or  no  interest  in  traditional 
academic  pursuits.    The  primary  method  of  instruction  is  a  hands- 
on"  or  "activities  oriqnted"  format.    A  ujseful  impact  on  5ome 
teachers  could „be  the  realization  that  such  youngsters,  properly 
motivated,  can  learn  the  skills  and  applications  of  science. 
■t  .  ■  I  ^ 

The  executive  director  of  the  project  indicated  that  at  leasf  two 
unintended  effects  had  already  taken  place.    The  target  audience 
of  this  program  has  been  broadened  to  include  non-college  bound  ^ 
students  as  well  as  "below  average"  pupils.    Also,  because  of 
student  interest,  the  project  staff  developed  supplementary  materials 
embodying  more  advanced  aspects  of  the  mini-courses. 

Materials  are  organized  in  such  a  way  as  to  make  it  unnecessary  for 
a  ^?tude..t  to  attend  on  consecutive -days.  There  is  some  question  on 
whether  this  is  desirable. 

It  appears  that  the  authors  have  made  an  attempt  to  fairly  represent 
all  segments  of  today's  society.    The  panel  applauds  this  Pi^actice 
and  recommends  Us  consideration.    The  project  developers  state  they 
have  collected  anecdotal  feedback  demonstrating  high  interest  in  TPh 
'  activities  presented,  better  School  attendance  records,  and  overall 
higher  morale  among  students  and  teachers. 

Question  7:    Do  these  instructional  materials  present  implementation 
problems  for  the  schools?  ' 

Teacher  training  need  not  be  expensive  as  far  as  time  and  money  are 

concerned,  but  it  is  essential  that  in-service  activities  be  provided 

for  all  participants  if  the  program  is  to  be  successful.  It  should 
incorporate  the  following  basic  areas: 

(1)  Criteria  for  selection  of  teacher  and  student  partici- 
pation in  the  program. 

(2)  Orientation  of  the  target  population  to  be  served 
including  students,  teachers  and  parents. 

(3)  Clear  and  coacise  objectives  and  desired  outcomes  of 
the  program. 
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(4) 
(5.) 


?n1h:  p^og^a.!^'"*'''^*'"^  ^"'^^^  restrlalorrs  inherent 


The  raateriaU  should  not  pose  any  special  problems  for  existina  ' 
orgarnza  lona  'structures,-  but  some  method  must 'be  provided  JSr 
determimng  the  ability  level  nf  fha  oi.Honfo  k  V 
the  program.  '  ^"®^^"^ents  before  they  enter 

m•.^n^^n^'nI  "''"^■P;^"^  ^'^^  ^T^'^^^  to' implement  the  full  program- 
-Sn5  "y^te5  "^Z^Z^:^  ^°  ^-^-^  uling^^l^JSo^^s 

i?Tl  nn?''mp^^^^^'•''''■'^'°'^•^■'^^^         concerned*  that* students 

by  courses  ?n  ^iZTZ  *?T'''""      ^"^^'^^^  and'concepts  requ  red 
oy  courses  in  science,  social  science,  or  mathematics  if  thp«:p 
currjculum  mater  als  replace  the  tradUiorvarscien  e  c6urses     As  a 

pr     ems'J?th?n"  hr.^h'  'T''''-^  ''''''  i^plemen  ation. 

proDiems  within  the  schools  using  the  program." 

,^;f^-^^yo5t^                      these  instruction.! 
'I  materials  reasonable?   ■  

Ij-earning  materials 
Expendables: 

$20/mLnicourse/200  students  c  ion 

Per  pupil  cost:     .  $o.60  per  year 

Non-expendables: 
Filmstrip,  e>c.  $20/minicoL''rse 

Per  pupil  cost:  $o.60  "  , 

I    (probable  life  5  years)  = 
■    per  pupil  cost/year  $o.l2 
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Equipment  ^ 

Logic  circuit  board        [         '  .  HyOOO 

Analog  computer,  meters,  etc- 


Per  pupil  cost:  '  $5.00 

(probable  life  5  years)  = 

per  pupil  cost/year         .  $1.00 

using  the  above  figures,  the  totaT  cost  to  the  students  for  If  l^'^^^ 
and  Expendables  is'$1.72  per  year.    This  compares  favorably  with  the 
cost$:of  traditional  science  programs  which  exceed  an  average  of. 
$3!oO  llr  yllr  in  some  areas,   'it  must  be  remembered  that  excessive 
rates  of  inflation  are  causing  a  r^apic^  rise  in  schodl  materia.ls  cost 
as  much  as  25-40%  annually  in  certain  materials.  , 

Refill  need?  estimated  by  directors  of  the  project  are  aPP^oxi";jt^ly 
$0  10  per  pupil  per  mini-course.  These  are  reasonable  rates  and  ere 
comparable  with  traditional  science  courses  embodying  activity-  •  • 

centered  modes  of  teaching.  • 

Costs  computed  on  a  dollar  basis  are  only  one  "«asure  of  the  ^otaV 
expenditures  in  development  and  use  of  a  new  P'^og'^a"'^"/5V  l!^Jhp;.' 
Other  costs  may  include  higher  than  normal  energy  expended  by  teachers 
and  developer  during  the  developmental  period  with  accompanying 
diversion  Sf  energy  away  from  normal  self-development,  refinement  * 
of ISng  skilll!  and  advancement  in  eiducation  ^L^"^^' 
intimately  associated  with  the  development  tasks.    Jhese  costs  are  - 
frequently  offset  by  increased  expertise  in  planning,  organizing, 
and  writing  skills. 

ft  is  incumbent  upon  all  curriculum  developers.  injl^di^Q  those  of 
the  TPE  project,  to  recognize  and  consider  seriously  the  impact  of 
their  new  materials  on  students,  and  to  use  Pr^f  r^JJ"^;.^"  1"  , 
advancing  controversial  materials  in  which  value-laden  concepts  are 
fostered^   For  this  reason  it  is  important  that  developers  provide 
li^c-hanisms  for  adequate  feedback  and  evaluation  concerning  such 
materials.  ,  .  , 

•Question  9:        the  management/oraanization  plan  adec^uate  for  producing 
these  instructional  materials? 

ThP  evidence  reviewed  and  a  telephone  conversation  with  project  developers 
di    ;fd  thaJ  thnni?ial  activities  eventually  resultin^^ 
a  resDonse  to  six  teachers  who.  while  teaching  The  Man  Made  woriq 
Srogr  "'r«og;?zei  the  need  for  materials  that  """'J/PP"!   o  ^e. 
less  motivated  students.   Program  originators  reported  that  discussions 
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rZ^VJ"^ ■'iV^^T''  °^       ^^^'^  P'"°9''^"^       teachers  using  it. 
coupled  with  information  obtained  from  interacting  with  part  coants 
^t  conferences  where  TMMW  materials  were  being  presented    re  nfoJced 
the  perceptions  that  a  ^eed  existed  for  TPE-type  materials  • 

i^div73u\^ls"?o^"5pi%n""°"H"T''  interested 
mS?^r         .f?hn^nK  ^"^  contribute  to  the  development  of  the 

the  iJ?   at?L  n?^hr^f'^  ?'''^°P''''  ^'P°^^«d  ^^'^  subsequent  to 
tne  initiation  of  the  activities  a  Newsletter,  with  a  mailina  list  - 
of  approximately  5,000  names,  was  used  to  appr  se  those  on  the  ml  lino 
fill  ;J  P'°3''"  °"  P^°9ram.    The  project  drrL?ors  repor  ed 

aram     d'th:?%H°"H''"'/''''^^^  involved  tfo 

in    iaht      lI^L'^r''^'""  'i^  the'program  were  modified 

in  light  of  feedback  received.    For  example,  student  criticism  of 

oTa7t?vUie"    ^^^i^i^i^^-^^^lted  in  substitution  of  mo'r^'-hls  ' 

As  a  result  of  teacher  feedback,  the  actual  target  audience  was  ^ 
Changed  to  inglude  not  only  the  unsuccessful  student  bit  aUo  more 
ble  students  at  a  lower  grade  l^evel .    The  wisdom  o     his  decis?on'^ 
IS  not  at  issue  here;  the 'fact  is  cited  as  evidence  that  feedback 
from  those  in  the  project  actually  did  modify  the  program 

The  work,  done  by  a  member  of  the  project  staff  and  a  graduate  student 

t      wn"iH^""''°".T,'^''^  °^      exte?naTeval  ation 

be  consiSprpnT  ""^'^'-^  evaluator  in  such  a  position  coS  d'    '  * 

be  considere^J  to  provide  an  external  independent  evaluation. 

I5!lua\1ornf  ■^ho'''''^        inippssion  that  there  was  little  formal 
wuJ  fn°Io  c        P'^?:"'":    ^'^^  visits,  interviews  and  discussions 

hutU  f  5r   ^""^  ^"       P^°9^^"^         °^  c°"^se,  essential 

but  more  formal  evaluation  would  also  seem  desirable. 

There  seems  to  have,  been  .little  mechanism  for  soliciting  input  from 

the  various  aspects  of  the  orogram,  faculty  reactions,  or  respon  e 
of  other  interested  groups. ^  cbpunse 

in  ^5!  ^k''"^^'        '^V  '^"'^"^  '^^'^''^''^  ^^^^  proposals  include  provision^ 
rnLun?r^?oH  ^^^^^1"^^^°"  of  such  a  nature  that  results  could  be 

ST  hn.nH  P'°9''"'-  '^^  that  adequate" 

funds  should  be  available  to  make  this  possible. 
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The  project  appears  to  be  appropriately  administered  from  an  analysis 
of  the  percentage  of^  funds  devoted  to  adnii  ni  strati  on/management. 
The  project  director  is- assigned  to  the  project  1/5  time;  the  co- 
director  is  assigned  1/3  time;  and  the  project  manager  is  assigned 
70?i;  time.    The  actual  percentage  time  devoted  to  administration/ 
management^ responsibilities  as  compared  to  development. of  program 
materials  is  not  specified. 

The  question  of  program  leadership  is  unanswered.    It  is  assumed 
that  the  director  and  co-director  devoted  a  large  percentage  of 
their  time  to  leadership, whi 1e  the  project  manager  was  primarily 
concerned  with  management  activities.    The  decision-making  process 
and  the  individuals  responsible  for -making  some  major  decisions  are 
not  clear  to  the  reviewers. 

The  project  staff  seems  willing  to  share  information  with  NSF  and 
other  interested  parties  thr'ough  project  reports,  the  medium  of 
newsletters,  ^and  workshops  at  various  national^  conferences. 
Specific  information  appears  to  be  furnished  on  request. 

The  development  of  a  concise  comprehensive  brochure  accurately 
describing- the  project's  philosophy,  rationale,  objectives,  target 
population,  learning  activities,  evaluation  data,  student  and 
teacher  reactions,  scope  and  sequence  of  content,  and  anticipated 
products  and  usage  is  essential. 


1)    Additional  comment  by  Dr.  L.  Scott  Chalfant: 

"However,  it  should  be  clearly  indicated  in  introductory  state- 
ments that  both  administration  and  stuiients  were  involved  in 
•  the  evaluation  process  of  -this  project. 
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D.  16.  d:  TPE  (Panel  4):    Individual  Panelist's  Responses  to  10th 

Review, Question:    Whata re  your  general 
impressions  of  the  curririiTiim?  " 

Panelist:    Dr.  Jacob  Blankenshlp  •  • 

■The  T-P-E  program  provides  another  learning  option  for  the  low-ability 

'Jdent.    The  content  of  the  program  is  sufficiently  unique  that  it 
does  not  compete  with  other  programs  since  very  few  learning  activities 
exist  that  deal  with  the  interactions  of  technology,  people,  and  ^ 

■  brris°nr?J;  n"^!!'  i"''J°"''f  ^'^         appropriate  since  it  allows 
parts  of  the  program  materials  to  be  used  in  existing  courses.  -The 
uniqueness  of  content  and  format  should  increase  the  probability  'of 

uie  when  the  progra.Ti  is  marketed. 

■  '^'^e  T:P-^Program  fecus  was  originally  on  the  development  of  curricular 
.materials  for  low  ability  students.    The  broadening  (shifting)  of 
this- focus  to  inclijde  a  different  target  population  is  problematic. 
The_ original  goals,  objectives,  and  assumptions  seemed  appropriate  as 
long  as  the  original  targe^  population  was  being  considered.    I. am 
concerned  about  the  shift  from  low  ability  students  to  non-college 
bound  students.    The  assumptions  underlying  the  development  of  materials 
forth^se  two  groups  «re  not  necessarily  the  same.    However,  the  project 
developers  indicated  that  evidence  exists  that  teachers  and  administra- 
tors suggested  this  broadened  target  population. 

I  would  recommend  "that  the  project  directors  precisely  identify  the 
philosophy,  goals,  objectives,  target  population,  learning  activities, 
and  evaluation  measures  and  that  this  information  be  communicated  to 
potential  users.    The  substitution-of  this  program  fdr  any  course  for  '  ' 
other  than  a  low  ability  student  would,  in  my  opinion,  be  questionable 
Fundamental  science  principles,  knowledge,  and  skills  have  a  legitimate 
place  in  the  curriculum  and  should  be  available  to  students  of  all 
ability  levejs.    Special  science  programs  for  low  ability  students 
shoind  he  considered  as  learning  options. 

As  stated  previously,- this  program  provides  another  learning  option 
for  low  ability  students  and,  as  such,  is  appropriate  and  needed. 
The  developers  have  contributed  materials  that  would  probably  have 
not  been  developed  otherwise  and  as  ;?uch  are  due  recognition.  This 
type  of  development  .work  should  be  encouraged.    In  future  development 
work  of  this  type,  attention  should  be  given  to  the  points  outlined 
in  the  precedin^,r^port. 

Panelist:    Or.  John  Rorriello 

Overall  my  general  impression  is  that  this  activity-oriented  curriculum 
is  productive  in  its  attempt  to  reach  the  secondary  school  student  who 
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has  been  academically  unsuccessful.    However  in  order  to  give  subUance 
to  my  impression  there  is  9  stromg  need  for  rigorous  constructive 
evaluative  material  which  I  find  lacking.    This  is  particular  y  evident 
regarding  student  response.    There  is  anecdotal  material  available  but 
this  is  not  useful'  in  terms  of  the  wide  scale  application  for  which 
this  curriculum  is  inteYided.  * 

Without  such  rigorous  evaluative  studies,  one  cannot  know  that  what 
theTuf'f'iculum  intends  to  be  learned  is  actually  being  learned  and  . 
applied  in  everyday  living.    It  is  almost  as  if  the  consumer  (i.e., 
student;  teacher,  parent,  school  district,  etcetera)  is  asked  on 
blind  faith  and  speculative  conviction  to  accept  a  curriculum  of 
possii>le  questionable  value.    In  the  future,  what  is  needed  is  a  . 
guarantee  of  adequate  fundiqg  of  curriculums  such  as  this  in  order 
to  test  their  educational  .and  utilitarian  value  in  the  development 
of  our  youngsters.    Isn't  it  foolish  to  spend  millions  on  programs 
without  also  allocating  funds  for  their  adequate  evaluation? 

Panelist:    Dr.  L.  Scott  Chalfani 

My  general  impressions  about  the  TPF  Curriculum  based  on  the  materials 
and  evaluations  supplied  are  as  follows; 

'])    The  curriculum  has  real  merit  to  fill  a  void  for  the  slow  learner, 
poorly  motivated  and  often-absent  student.    However,  I  would  suggest 
the  following  changes  to  make  it  more  effective:  , 

A.    Definite  criterion  should  be  established  for  teachers  who 
are  most  likely  to  be  successful  with  this  program.  Since 
programs  are  "people"  and  the  writers  clearly  indicate  some, 
persons  will  not  be  adaptable  to  this  curriculum,  it'is 
essential  criteria   be  presented  for  those  likely  to  succeed 
and/or  not  likely  to.  — 

B     Time  and  funding  should  be  provided  for  in-service  training. 
Again,  since  it  is  the  teacher  that  is  the  key  to  the  program 
being  successful  or  not,  there  should,  definitely  be  a  planned 
and  required  in-service  program  for  all  teachers  involved. 
Also',  a  general  orientation  for  students  and  parents  should 
be  provided  to  avoid  misunderstanding  of  the  program  and  its 
objectives. 

C     The  content  and  activities  largely  reflect  Caucasian,  middle 
class  values.    Some  adjustments  should  be  made  to  incorporate 
values  with  which  the  minority  student  can  identify  since  a 
high  percentage  of  these  students  are  likely  to  be  enrolled 
due  to  the  stated  objectives  and  target  population  for  the 
program. 
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D.  Criterion  should  be  established  for  ttie  selection  of  the 
student  population  to  be  served  by. this  curriculum.  Since 
the  target  population  base  has  broadened  since  the  original 
proposal,  I  feel  some  confusion  currently  exists.  ■ 

E.  A  more  formal  evaluation  format  should  be  designed  and 
utilized.      <  .  ' 

The  short  capsule  lessons, have  pos'itive  benefit  for  many  students, 
especially  those  slow  learners  with  poor  motivation.    With  the" 
expanded  activities  whicfi  .have  been  added  to  the  curriculum, -a 
student  who  strongly  identifies  with  a  sub- topic  or  activity  within 
ttie  mini-course  may  now  pursue  it  in  greater  depth  beyond,  the  1  and 
£.  day  period  format.  . 

Panelist:    Dr.  Donald  Dean 

I  iFind  the  "Technology,  People.  Environment"  program  an  effort  to  do 
something  constructive  for  a  large  group  of  students  whose  educational 
needs  are  too  seldom  met:    the  .unsuccessful  learners.    Society  fails 
these  students  at  its  own  peril.    It  is  just  such  innovation  that 
requires  support,  fpr  the  private  sector 's. honest  need  to  make  a 
profit  makes  heavy  investmervt  in  such  innovation 'unattractive.  - 

Since  these  students  are  not  reached  by  the  conventional  science 
program  designed  for  more  able  students,  one  that  does  interest  them 
in  constructive  activity  and  in  useful  skills  would  seem  to  be  an 
improvement. 

I  approve  the  interdisciplinary  approach,  the  search  for  relevance, 
and  the  concern  for  technology,  a  significant  part  of  our  Tives. 

I  am  pleased  that  students  are  asked  to  weigh  values  and  make  value 
judgments.    Secular  education  has  too  long  avoided  value  judgments 
tor  fear  of  imposing  values.    As  this  projedt  shows,  imposition  of 
values  IS  not  an  inevitable  consequence  of  exercise  of  decision-  ' 
making  and  value  judgment.  >^ 

Some  of  the  activities  do  not  seem  as,  interesting  to  me  as  they  might, 
but  perhaps  .1  fail  to  appreciate  them-"fu1Ty^  because  I  am  not  part  of 
the  cudience  for  which  they  were  designed-    I  trust  that  in  future 
revisions  the  least  interestit>g  materials  will  be  dropped.  ' 

I  have  expressed  concern  that  this  course  will  be  taken  to  be  a  science 
course  and  thus  eliminate  science  frbm  the  curriculum.    It  does  no.t 
seem  to  deal  W4i4--the  4)ro^d  principales  of  science  to  the  same  extent 
as  such  programs  a:,  ,.SCS  biolo.:y  (even  in  bSCb  vcrsio,,.  pronctrcJ  for 
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.unsuccessful  learners).    I  do  feel  that  certain  principles  of  science 
and  certainly  the  processes  of  science  should  be  part  of  the  educa-. 
tion  of  all  students,  not  just  the  col lege-tbound  student.  Perhaps 
it  is  even  more  critical  for  the  student  acquiring  his  terminal 
education  to  be  exposed  to  the  sci^^ntific  princi-ples. 

As  I  understand  this  program,  it  is  singularly  inappropriate  for  it 
to  be  available  to  students  with  normal  capacity  for  education,    it  , 
is  very  difficult  to  control  such  matters  but  I  shou-ld  think  it  a 
real  loss  if  students  other  than  unsuccessful  learners  werp  to  take 
this  program  instea'd  of  science  programs.    I  should  think  o-f  this  as 
Gresham's  Law  applied  to  science  education.    \  regret  that- the  project 
directors  do  not  seem  concerned  about  the  expansion  of  t^he  target 
audience  to  include  some  able  students. 

Having  expressed  theSe  reservations,  I  am  satisfried  that  this  program 
does  address  itself  to  the  need  of  the  unsuccessful  leai^ner.  ^        .  ■ 

I  om  glad  that  NSF      concerned  about  how  potential  users  of  new 
"materials  are  to  know  about  them  and  know  how  to  use  them  effectively. 
It  would  certainly  be\a  waste  to  develop  an  innovative  program  unless 
it  serves  to  light  the  way.    Perhaps  professional  journals  in  science 
education  and  professional  societies  could  be  encouraged  to  do  tTreir 
part  in  informing  people  of  new  programs.    Perhaps  contracts  with  _ 
publishers  should  specify  the  role'of  the  publishers  in. promoting  the ^ 
new  programs  and  providing  inservice  preparation. 

Panelist:    Mrs.  Ruth  Ganong  • 

(I  would  question  the  validity  of  my  comments  on  this  Project  since  I  X 
m.issed  t;he  investigation  arid  discussion  of  the  proposal.)  However: 

My  overall  impression  of  TPE  is  that  it  is  an  effective  program  that 
fills  a  need  for  the  student  who  has  not  i)€en  involved  in  science 
curriculum?    However.  I  think  that  it  is  important  that  a  system  of 
revision  be  established  so  that  both  educational  techniques  and  the 
technological  changes  can  be  incorporated  into  programs  at  a  later 
time     It  will  be  essential  that  a  program  that  is  set  up  to  help 
students  cope  wi th • technological  changes  has  the  ability  to  change 

..  as  technology  changes.  ^  , 

y'  y . 

Panelist:    Ms:  Sarah  Hurst 


•Several  significant  studies  of  education  in  the  past  ten  years  have 
established  that  the  usual  curriculum  of  secondary  education  is 
designed  primarily  to  meet  the  needs  of  the  "academic  '  college- 
bound  students.    The  T-P-E  curriculum  systematically  addresses  the 
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_   needs  of  students  who  corDpris'e  the  majority  of  high  school  students- 
those  with  less  apademic  aptitude  and  aspiration  than  the  students 

•  |jj°^^an  reasonably  be  expected  to  achieve  in  the  classic  science 

°t)jectives  have  been  identified  by  authorities  in  both 

■     ?nnrpn?\-n"?h!°^''-  f  ''^^'^  '"^  appropriate.    The  systems 

JhSJ  EL      5    Resign  IS  reinforced  in  the  learning  activities  so  • 
that  the  student  may  be  expected  to  utilize  these  "systems"  skills 
Iv^    ?c^^^u°"     decision  making.    Most  of  the  problems  used  to 
students  livr  ^^^"^  relevant  to  the  world  in  which  these 

revisions  of  the  TPE  materials  have  been  based  ofi  repeated 
^IHnn^^    ^  'i;^  V/^'^  ^""^^'^'^  ^^^"^  5^"de"ts  and  teachers  partici^ 
rnm,lon.     r\l^  V-^^^  ^^P^^^^  of  this  procedure  deserve 

comment.    The  final  product  of  such  a  procedure  should  be  more 

.      qrouo  JLVnnV.^fh"'^  "^^^^  °^  ^"  identified  ?arget 

hlwo^J^  ^^^^O":  s  perceptions  of  what  such  a  target  group  shoifld 

•  nuHul^o  ^'""^  e^^ective  (such  as  the  result  of  the  usual  commercial  ~ 
publisher  procedure).    The  other  comment  is  that  this  procedure  is 
expensive  and  therefore  support  is  necessary  from  a  broadly-based 
resource  which  has  both  responsibility  and  concern  iFor  public  educa- 
tion.   NSF  seems  an  appropriate  agency  for  such. a  process. 

American  education  has  always  dealt  with  values,  both  by  precept  and 
indoctrination.    If  officially  a  national  value,  is  that^we  arfa 
multicultural  nation  with  equal  opportunity  for  members  of  various 
groups,  the  school  must  permit  examination  and  comparison  of  various 
value  systems  in  order  to  affirm  our  own  beliefs.    The  cor^tent  of  the 

n.I.h  7'?  ^^^'"^  appropriate,  both  for  the  target  grjyp  and  the 

methodology  proposed.  ^  ; 

The  limited  dissemination  foreseeable  for  programs  such  as  this  is 
discouraging.    When  an  unmet  need  (such  as  this  curriculum  addressees') 
IS  prevalent  nationwide,  commitment  of  tax  dollars  to  assure  the 
availability  nationwide  seems  appropriate. 

The  effectiveness  of  the  curriculum  is  predicated  on  teacheps\who  have" 
had  special  preparation  and  knowledge  of  both  content  and  approach. 
Funding  to  make  available  this  crucial  component  may  not  be  possible, 
from  the  private  risk  capital  of  the  publishers.    Quality  control  of 
tnis  in-servicfe  education  would  seem  more  secure  if  the  project  staff 
.    who  developed  the  philosophy  and  materials  could  design  %nd*ov"&rsee 
the  teachers'  preparation.  w  c  acc 

Finally,  the  National  Science  Foundati6n  should  develop-guidel ines  for 
•components  essential  to-  good  curriculum  developments  such  as.  a  data- 
based  needs  -assessment,  fornwfive  and  sunmative  evaluati6n.  Birdget* 
must  ,be  adequate  for  these  components  and  the;  program  management 
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should  require' accountability  in. these  matters  of  the  project 
administration.  .  *  .  %, 

Panelist:    Dr.  Eugen  Merzbapher.    '  - 

• 

The  TPE  curriculum  is  a  relatively  inexpensive' program  with  a  well- 
defined  gdJl     Its  objectives,  of  helping  Tow-ability  students  to 
be       Jre  at  home  in  their  conte4)Orary   highly  tec  noiog.c  . 
environment,  seem  to  me  wel l'  worth  supporting.    »°^ever   the  TPE 
•curriculum  should  not  be  mistaken,  for .  nor  oversold  as,  a  substi 
tute'  science  course.    The  skills  which  thp  coiJrse  teaches  are 
eminent  ^useful  for  all  citizens,  but  the.course  does  ^ot  aim  a 
r understanding  of  the  laws  of  nature..  Since  te^ course   ends  to  4 
emphasise  timel?  technological  applications.  1^  is Jikely  to^be^ 
Lbject  to  relatively  rapid  obsqle;.cence.    I^^^f^^^i^yiVric"  Almost 
think  that  the  time  has  come  for  sue    a  ""''^^^^^ .  9^  JJ^^Ve 
entirely.    Finally,  it  seems  ,to  me  that  the  material  of  the  TPE 
curriculum  which  we  were  able  to  see  carries  a  "^ojjf  s^°"9ly  < 
normative  message  than  would  appear  "^cessary     Educat  on  and  k^^^^ 
edqe   are,  of  course,  never  neutral',  but  I  ^beTieve  that  the  TPt 
Serials  would  be  more  effective  if  they  were  more  subtle  .and 
less  pointed  in  their  assessment  of  life  in  America  today. 

Panelist:  -Dr.  .Robert  A.  . Peura 

I  fee'l  the  TPE  materials  are  a  good  approach  for  teaching  students 
that  are  not  well' motivated  in  school.   There  is  anecdota  informa- 
tion that  the  program  is  succeeding  to  reach  these  students  and 
teaches    hem  t'o  bl  literate  in  technology  ^"^science     T  e  content 
of  the  materials  for, these  underachieving  stutfents  appears  w  be 
■^hniif-  riaht     However,  if  these  materials  begin  to  replace  general 
scife^ce  'cSirsesTr  ™st  high  school  students,  then  the  content 
must  be  carefully  examined. 

It  is  recoWnded  that  a  formal' scientific  e^^;f„^^'°",P^°"^J[|s^' 
implemented  in  order  to  assess  the  true  impact  f^?^val^  °^^'5f,^^,e  ■ 
materials.    In  addition,  it  is  proposed  that  a  ^o^^l  sys^e.m  tor  tire 
frainina  of  teachers  in  these  materials  and  a  continua-l  updating  of 
mater  als  be  esfaM  shed.    These  procedures  should  b^  establ  1  shed 
in  a  Contractual  arrangement  between  the  author  and  publisher. 

Panelist:    Mr.  Harold  Pratt 

The  TPE  project  represents  the  type  of  significant  contribution  that 
NSF  suppSn  can-make  in  science  education.'  An  identified  need  for 
new  con?en   development  and  emphasis  has  not  beer,  met  by   he  free 
market     Greater  capital  investment  is  required  than  Publishers  are- 
Si  gtoTnJest  because  of  the  research  and  development  needed  0 
■    create  totally  new  teaching  strategies  and  because  of  the-  uncertainty 
of  the  sales  Lrket.    The  TP.E  project  ha^s  effectively  filled  this 
id. 
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Because  schools  are  slow  to  change  .priorities  and  the  emphasis  of  instruc- 
tion,, extensive  dissemination  and  imlJleMntation  efforts  will  be  necessary 
to  introduce  the  TPE  material s.  to  the. educational  community.  Financial' 
support  to- provide  information  to  schools  via  literature,,  seminars,  con- 
ventions, and  short  workshops  should  be  made  availabT^  by  the'NSF.  '  If 
schools  make  the  decision  to  implement  the'  materials, workshbps  should' 
be  available  to  train  teachers  in  their  use.. 

.It  is  recommanded  that  additional  fund's  be  provided  to  projects  similar 
to  TPE  to  more  extensively  evaluate  the' effectiveness  of  their  materials 
with  various  groups  of  students.    This  .should  result  in  a'better  'desc»*ip- 
tion  of  the  audience  being  addressed  by.  the  course.    In  contrast  to 

^..tnany  projects,  TPE  appears,  to* have  been  under-funded  administratively 
and  less  comprehensive  in, its  evaluation,  dissemination,  and  implementa- 
tion activities,  than  desirable. 

'\f      '■  .  .  •  '  - 

Panelist:    Dr.  Les  Trowbridge  '  '  • 

The  course  appears  to  be  responsive  to  .an  identified  need  in  the  secondary 
schools,  particularly  in  urban  areas.  -It  ^Iso .recognizes  the  important  ' 
contributions  of  technology  to  science  and  society,,  and  provides  a 
direct  approach  to  highlighting  these  contributions  for  secondairy 
school  students..  .  •'        .  '. 

'   .  '  ■'  '        *  ' 

There  exists  a  substantial  segment  of  the  student  population  irt  secondary 
•schools  today  for  whom  the  traditional  courses  of  physical  science, 
biology,. chemistry,  and  physics  are  not  appropriate.  .These  courses, 
as  presently  designed,  are  most  appropriate  for  college  bound- s'tudents'. 
The*  Technology  -  People  -  Enviro.nment  coiirse  is  an  attempt  to  provide 
materials  and  alternative  course  options  for  the  non-college  bound 
segmegt.  '  .  . 

The  TPE  course  provides  many  creativ.e  activities  for  the  students 
identified  above.    .Its  format  facilitates  the  learning  of  many  relevant 
technological  topics  oA  a  short  term  basis  which  considers  the  problems  ' 
of  varied  interests-,  sporadic  attendance,  and  general  apathy  toward  . 
science  and  mathematics  characteristic  of  this  group  of  students.. 

While  certain  problems  are  evident  in  the  njaLerials,  sUch  as  the  over- 
Aise  of  written  activit-ies    and  hjgh  dependence  on  reading  skills  among 
students  who  may  have  an  aversion  to  reading,  the  general  thrust  of 
the  project  is  commendable. 

Extremely  important  is  the  need  to  provicip  oians  for  teacher-  education 
on  this  coTjrse.    The  teachec,  as  with  oil  courses,  is  th§  key  person -in  ' 
determining. the  success  or  failure  of  the  proiram.    Dissemination  and- 
implementation  plans  are  not  clecir,  yet  form  a  basic  component  in 
determining  the  growth  and  proliferation  of  this/course  ii<  the  schools.. 
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Evaluation  plans  and  procedures  were  minimally  created.    Litt'e  data 
exists  concerning  student  reactions  to  the  course.    Anecdotal  records 
from  teachers  and  pupils  in  the  pilot  schools  constitute  the  main 
form  of  data  collected.    No  reports  of  parent  response  were  available. 
Achievement  records  are  ifteaningfiil  only  in  terms  of  the  objectives 
sought./  Closer  relationships  between  the  behavioral  objectives  which' 
are  stated  for  each  lesson  and  the  records  of  student  achievement 
for  these  objectives  is  a  necessary  component  of  the  internal  evalua-^' 
tion  of  the  project. 

Based  on  the  needs  of  the  populatijon  for  which  the  course  is  intended 
'and  the  unique  purposes  identifiecT'for  a  special  group  of  students,  it 

is  recoiwended  that  t+^  pmj^ct  be^  encouraged  to  continue  w^ith  apf^ro  

priate  funding.    Project  personnel  should  be  appris-ed  of  the  evaluative 
aspects  of  the  program  and  the  need  to  substantiate  and jdocumentf  the 
results  of  activities  appropriately. 

Panelist:    Andrew  Turner 

I  think. that  the  curricu^lun  here  is  of  too  broad  a  base  fpr  me  to  make 
very  many  specific  corr^Tient?,  even  on  something*  as  genera f  as  general 
impressions.    General ly.  speaking,  therefore,  I  got  a  favorable  impression 
of  the  curriculum.    I  found  the  student's  reading  matter  to  be  clearly 
written  and  easy  to  understand,  and  the  manner  of  present^ition  and 
organizati^on  of  information  to  be  concise  and  to  the  point. 


.However,  I  was  not  so  impressed  with  the  content  of  some  of  the  instruc- 
'tional  materials,  although  I  felt  most  of  it  tqebe  on  target.    A  good, 
example  of  this  problem  is  the  scenario  of  being  lost  onjthe  Moon 
(section  ]7  of  the  "People  and  Technology"  workbook).    This  subject  will 
not  appeal  to  the  type  of  student  we^are  trying  to  reach.  *^would 
suggest  that  the  subject  of  this  type  of  scenario  be  changed  to  one 
more  fdmiliar,  to  the  students,  sue h'^  as  being  lost  i/i  the  middle  of  a 
busy  city.      ^  -  / 


The  values  are  perhaps  the  hardest  thing  to  expre;6s  an  opinion  on. 
They  appear  to  be  reasonable  to  .me,  a  middle-cla/s  male  white  student. 
However,  I  am  only  a  member  of  one  minority  groi/p.    I  would  say  that 
in  subjects  like  the  ones  we  are  dealing  with  ii  is  impossible  to  please 
everyone,  so  you  must  try  to  please  as  many  people  as  you  can.  Now 
the  targets  of  this  program  are  students  with/poor  attendance,  so  we  - 
would  do  well  to -analyze  wfio  has  poor  attendance.    I  can  point  out 
three  groups  that  mke  up  the  bulk  of  this  block:  the  students  who  have 
low  intelligence  and  have  to  work  at  or  beyond  their  capacity  to  get 
by  and  do  not  want  to,  the  students  who  siip'ply  "hate"  school  (because 
of  nervousness,  pressure,  or  the  desire  to  do  other  things),  and  lastly 
the  very  intelligent  students  who  are  bored  stiff  with  the^  subject  ^ 
matter  available. 
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Let  Ijs  now  go  through  these  groups.    Any  student  who  is  very  intelligent, 
of  midd  e  or  upper  class,  and  in  a  school  that  bored  him  would  almost 
certainly  get  out  and-go  to^another  school.    Those  students  who  "hate" 
schoo    and  are  of  upApr  or  middle  class  wou-ld  probably  be  under  enough 
social  pressure    fr^  friends  and  relatives)  to  make  them  go  to  school 
on  a  regular  basif; 

,  >  -■'  • 

The  students  of  low  intelligence  of  upper  and  middle  class  would  probably 
^'f    /K  ^°  t^eir  parents)  or  given  special 

help  (by  th?ir  school^r-se-/hat  they  wpuld  either  be  absent  entirely, 
or  have  a  reasonably  good  attendance.  .  . 

_T^irefgrejye  can  see  that  nearly  all  off  the  students  we  are  schooling  for 
(those  with  poor  attendance)  will  probably  be  oi^  lower  class y  and  tl^us 
not  very  appreciative  of  middle  class  values.    I  would  suggest  that  the 
project  s  creators  go  over  their  material  with.sbtfe  representatives  of 
the  lower  class^^and  revise  it  so  that  it  wil.l  'appear to  them. 

The  approach  is  fine.  I  think  the  writing  is  sufficiently  clear  and  the 
topic  dnd  sub-topic  headings  are  suitable..    Speaking  as     student,  I 
would  say  that  Jthe  approach  will  probably  reach  nearly  all  of  TPE's 
targets.  ^   ; 

As  for  possible  us€s*  I  would  say  that  anyone's  guess  is  as  good  as  mine. 
In  a  conversation  with  the  Executive  Director  of  the  project  (Joe  Piel) 
we  learned  that  the  original  aim  of  the  project  was  to  reach  "below 
average'  students  and  many  teachers  found  it  satisfactory  for  use  in 
courses  for    noncol lege-bound  students.    From  this  we  can  see  that  TPE 
has  and  will  have  a  weak  variety  of  possible  uses.    I  would  say  the 
problem  here  is  that  of  too  much  use  of  TPE  material  rather  than  too 
nttle,  which  can  lead  to  equally  disastrous  consequences.    One  case  I 
have  heard  of. (from  the  Executive  Director)l    is  the  accidental  use  of 
TPE  material  to  prepare  students  for  College  Board  examinations.  As 
many  students  and  educators  are  ^ware,  these  tests  can  make  or  break 
a  student's  opportunities  to  get  into  the  college  of  his/her  choice. 
Accidents  like  this  one  can  hurt  the  project  badly.*  I^ost  likely  it 
will  put  the  TPE  people  in  a  baff  light  with  the  school  where  the  accident 
occurred,  despite  the  fact  that  it  was  probably  a  teacher's  or  an  admin-  ^ 
istrator's  error  that  caused  it.  - 

'As  for  recommendations,  I  feel  that  most  of  them  that  I  have  to  offer 
have  already  been  made.    Some  of  those  remaining  are  as  follows: 

Firstly,  I  would  recommend  that  all'  the  teachers  who  are  to  teach  this 
curriculum  are  to  read-it  thoroughly  (to  prevent  errors  like  the  one 
about  th^  College  Boards  -being  made),  and  are  to  be  encouraged  to  write 
back  to  the  TPF  people  after  the  course,  or  a  significant  portion  of  it, 
is  concluded.    They  might  include  both  criticisms  and  ideas  on  how  to 
make  the  curriculum  better  suited  to  its  needs. 
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Secondly,  I  would  suggest  that  some  provis'ion  be  made  to  prepare  ^  follow- 
up  course  or  courses  for  those  students  who  find  that  they  are  interested 
in  a  subject  they  have  learned  a  little  about  in  a  mini-course.  From 
what  I  have  heard  (again  from  the  Executive  Director,  Joe  Piel)  I 
understand  that  steps  in  this  direction  have  already  been  taken.  I 
would  close  by  suggesting  that  in  the  area  of  logic  circuit  boards 
that  provisions  be  made  for  the  students  who  wish  to  go  on  to  write 
Jheir  own  programs,  and  that  similar  steps  be  taken  in  follow-up 
curricula  for  all  other  units.    I  believe  that  one  of  the  most  vital 
thi*igs  in  projects  Hike  this  one  is  to  get  the  student  interested  and 
contributing  ta  the  program. 

'Panelist:    Ms.  Judy  Yero 

My  impressions  of  TPE  are  based  on  a  belief  that  a  program  of  this  type 
and. fori  this  particular  ;target  group  is  a  real  necessity.    1  am  also 
impressed  with  the  emphasis jon  the  interrelationships  between  technology 
and  society.    While  I  miftht  tike  to  be  able  to  add  science" to  that 
relationship,  I  recognize  that  to  try  to  cover  too  many  bases  at  once 
might  weaken  the  viability  of  the  program.    I  feel  that  it  is  important  ^..^ 
that  we  judge  TPE  on  its  stated  objectives  rather  than  comparing  it  to 
existing  science  programs.    To  my  knowledge,  no  good  alternative  exists 
in  this  area  for  students  of  this,  abil ity. 

The  approach  seems  quite  appropriate  as  long  as  written  work  is  generously 
interspersed  with  hands-on  activity. 

Dealing  with  values  is  a  touchy  area  at  best  and  the  project  staff  should 
avail  themselves  of  and  actively  seek  input  on  the  subject  from  ethnic 
and  religious  groups,  business  people  and  other  interested  citizen  groups. 
Cooperation  in  the  developmental  stage  can  greatly  ameliorate  problems 

at  a  later  date.  \ 

'    '  \  ; 

My  major  criticism  is  the  lack  of  formal  evaluation  techiiques.  "GUt" 
feelings  of* those  using  this  program  as  verbally  conmunicated-  to  project 
staff  are  valuable  but  by  no  means  definitive.    Evaluation  tools  covering 
student  progress  with  regard  to  objectives  as  well  as  reaction  to  the 
program  of  students,  teachers,  staff  and  parents  would  be  most  helpful 
in  defending  and  promoting  the  project. 

Extreme  care  shduld  be  taken  not  to  prostitute  the  goals  of  this  project 
for  the  sake  of  broadening  the  consumer  base.    It  is  well  designed  for 
the  low  ability/reading  level  st-udent  but  could  be  deadly  at  a  higher 
level . 

The  project  was  well -conceived.    If  the  changes  suggested  by  the  panel 
could  be  incorporated,  it  promises  an  innovative  addition  to  the  curriculum 
bank. 
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\)    Comment  by  Dr.  John  G.  Truxal: 

"Apparently  there  was  a  lack  of  communication  reliability  here 
The  Executive  Director  recalls  having  emphasized  that  the 
materials  should  not  be  used  under  any  circumstances  as  prepara 
tiort  for  CEEB>exams.    He  knows  of  no  instance  where  this  has 
'happened." 
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17.  a:    ISIS:    NSF  Des^criptive  Information 

PROJECT  TITLE ^    Individualized  Sc-4ence  Instructional  System  (ISIS) 

.  .* 

PROGRAM:    Science  Curriculum  Development 
PROJECT  DIRECTOR:    Ernest  Burkman 
INSTITUTION:    Florida  State  University  . 
DEPARTMENT:    College  of  Education 
BUDGET:    Total  Granted:  $3,353,105' 

Dates:    9/72  -  Present  •  - 

PROGRAM  OBJECTIVE:    Scjence  Education  Ipiprovenient  > 

PROJECT  OBJECTIVES:    Develop  a  set  of  instructive  materials  designed  to 

aid  school  systems  in'^developing  new  and  modifying 
exist^ing  curricula  materials    in  order  to  provide 
•flexibility  in  dealing  with  student  abilities,  vari- 
ations in  school  science  resources,  ana  differences 
in  teacher  backgrounds. 


PROJECT  SUMMARY 

^OBJECTIVES 

To  develop  a  complete  instructional  system  for  high  school  science  that 
can  serve  as  an  alternative  to  present  high  school  programs.    The  system 
will  be  designed  for  Individualization  of  instruction,  for  use  by  all 
academic  levels  of  students,  and  for  mul tidiscipl inary  studies  empha- 
sizing topics  relevant  to  high  school  students. 

ACTIVITY  PLAN 

Activities  for  9/72  to  6/76: 

a)    Development,  of  a  specific  statenient;Of  goals  desirable  for  a  high 
school  science  program. 

•   b)    Formulation  of  an  overall  matrix  of  minicourse  topics. 

c)  Selection  of  a  publisher. 

d)  Field  evaluation  of  ten  minicourses  having  titles  such  as: 
Household  Chemistry,  Heart  Attack,  Packaging  Passengers,  and 
Buying  and  Selling. 

Q  e)    Development  ot  a  preliminary  framework  for  the  instructionaMjjt 

gR^C  management  scheme.  42 & 
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f)    Minicourse  development: 

1)  20  minicourses  will  be  commercially  available, 

2)  30  will  be  in  the  final  stages  of  field  testing, 

3)  10  will  be  in  the  initial  writing  stages,  and 

4)  20  (the  remainder  of  the  80-unit  package)  will  be  in 
various  stages  of  topic  and/or  author  selection. 

-#)  ^-Be\^tMeTrt-o1M:tTe^nsm  management  scheme . 


Activities  planned  after  June  30,  1976: 


f          testing  stage-  An  additional  fwo-vear- oeriod  Mq7ft  Rf)\ 

NSf"  un  J^L^'^'f^'^'""'  '°  revision    and   omp  e  e  the^ 

cen^PHnThnJh'^'''  ^"Jte^-"^!  summative  evaluation 

npJ.      ?h  °     ?"       ^"'^^^y  °^  individual  units  and  on  the  effective- 

sUgefoWJoJ^^l^           '''''  "^^-^.-^  ^^-^^-^  the%inar" 

{easiJIlJtvTf'thp'L.'?  ^"°'^ri^  a  Pa;ckage  of  roughly  80  units  to  demonstrate 
InH  °f  the  system.    The  effort  should  then  become  sel f-sustainina 

and  additiona    units  could  be  developed  locally,  by  the  publisher  or  Sy 
other  commercial  enterprise  without  additional  federal  funding.    As  cu?- 
even  ianv^r^Srh  1^^  the  .project,  the  inventory  of  minicourses  should 
eventually  reach  125  units.    Since  a  'typical  3-year  ISIS  sequence  would 

cSo  cl  nf'fnilvf -^J  ^^"'^^"^  have'c^"dera  e 

Choice  of  topics  of  interest  to  him. 


HISTORY 


The  initiaj  propos^al  for  the  ISIS    project  resulted  from  the  recommenda- 
tions of  a  problem-assessment  conference  held  in  October    1971    at  Callawav 
Gardens    Georgia.    The  thirty.-five  participants  were  selec  ed  from  tho  e 
university  scientists,  pre-col1ege  curriculum  developers  and  school 
system  personnel  who  were  familiar  with  -school  problems  and  the  accomplish- 
ments of  instructional  materials  development  during  the  preceding  decade 
The  consensus  of  the  conferees  was  that  the  development  of  a  muUi- 
disciplinary  treatment  of  relevant  topics,  structured  in  a  flexible  frame- 
work through  the  use  of  relatively  short,  independent  units ,  ..would  be  the 
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most  effective  way  to  alleviate  the  shortcomings  of  the  existing  secondary 
school  science  curricula.    The  shortcomings -as  identified  by  the  Conference 


are: 


1)  Few  existing  programs  take  into  account  variations  in  student 
backgrounds,  interests  and  abilities. 

2)  Present  programs  tend  to  overemphasize  "pure"  science  and  neglect 
a^'cations  and  social  implications- of  science  and  technology. 

3)  The-  common  biology-chemistry-physics  sequence  limits  the  correla- 
 " tjon  of-conW^s  an^^cl^  other  science- 

content  areas. 

4')    Existing  materials  tend  to  be  inflexible. 

5)    Few  programs  effectively  define  instructional  goals  and  detertnine 
the  effectiveness  of  instruction. 

:  6)    Present  curricula  have  not  provided  an  adequate  general  science 
education  for  the  majority  of  students. 

PERSONNEL:  ' 

ThP  T^K  Droipct  director  is  Dr.  Ernest  Burkman,  Professor  of  Science 
tdScition^at^FloridrstaJe  University.    Ur.  burkman  was  a  key  figure  in  the 
development  of  the  very  successful  junior  high  Intermediate  Science 
Curriculum  Study  project. 
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D.  17.  b:    ISIS  (Panels  4  and  6):    Project  Director's  Response  to  <  '  ' 

10  Review  Questions 

Part  I  —  General  Considerations  and  the  State  of  the  ISIS  Project 

As  indicated  in  the  origipal  ISIS  proposal,  the  project  was  organized  to 
develop  instructional  materials  that  would  provide  an  alternative  to  those 
?®"®rji;y  ^^f^l^"^  e  for  teaching  science  in  grades  10  through  12.  When 
the  ISIS  package  Is  complete,  we  expect  it  to  have  these  distinctive 
characteristics: 

1.  Provides  maximum  flexibility  for  local  determination  of  course 
content  and  scope. 

2.  Contains  material  that  is  within  the  capabilities  of  most  high 
school  students  and  that  will  be -of  interest  and  value  to  them.  * 

3.  Encompasses  an  exceptionally  broad  range  of  science  topics  and 
practical  applications. 

4.  Explicitly  designed  for  conducting  individualized  instruction 
under  existing  school  conditions. 

Designing  a  materials  package  as  comprehensive  and  innovativ£_as  that  en- 
visaged by  ISIS  is  a  most  di/ficult  task  that  will  require  several  years 
to  complete.    At  this  point,  less  than  half  of  the  job  has~ been  done.  In 
order  to  evaluate  the  Project's  progress  to  date  and  the  products  it  has 
produced,  it  is  essential  to  consider  where  the  Project  is  with  respect 
to  Its  overall  developmental  plan.    Time  and  space  r'equirements  preclude 
a  detailed  discussion  of  this  topic,  but  the  comments  that  follow  sum- 
marize our  conception  of  the  key-  points.  | 

1.    In  simplified  form  the  Project's  long  range  plan,  js  as  follows: 

a.  Establish  a  contractual  relationship  with  a  'publ isher  before  ' 
beginning  full-scale  development.  Use  the  resources  and  exper- 
tise of  the  publisher  from  the  outset. 

b.  Determine  a  tentative  general  structure  for  individual  minicourses 
and  a  tentative  description  of  the  content  to  be  encompassed  by 
the  total  set  of  minicourses.    (See  point  3  in  later  material 
related  to  Question  3  for  details.)    Choose  a  few  topics  that 
encompass  a  subset  of  the  overall  content  definition,  and  develop 
draft  minicourses  that  incorporate  the  tentative  minicourse 
structure. 

c.  On  the  basis  of  field  test  feedback  on  the  initial  draft  minicourses 
revise  the  tentative  general  minicourse  structure,  the  tentative 
overall  content  definition,  and  the  initial  minicourses.  Draft 
.additional  minic^oursps  using  the  new  structure  and  definition  (see 
Appendix  1  for  procedures  currently  being  used  for  producing  draft 
mnicoursos).    Repeat  as  often  as  necessary. 
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d.  When  10  to  15  minicourse  drafts  show  promise,  and  when  the  gross 
de/i-ciencies  of  the  general  minicourse  structure,  and  the  overall 
content  definition  have  been  removed,  begin  development  of  com- 
mercial editions.    (See  Appendix  1  for  procedures  currently 
being  used.)    Put  first  comnercial  minicourses  on  the  market 
Iroughly  eight  months  after  submission  of  final  manuscript  to 
the  publisher. 

e.  dievelop  tentative  classroom  management  materials  to  accompany 
the  early  comnerc'ial  editions .    As  the  number  of  commercial 
ediUons  increases,  bring  out  subsequent,  more  comprehensive 
erf|;tions  of  the  management  materials.  " 

f .  ,  Continue  the  development  and  revision  of  trial  editions  and 

their  conversion  into  comnercial  editions  until  the  full  set  of 
80  minicxDurses  is  on  the  market,    llhen  the  components  become 
available,  conduct  field  tests  of  logical  clusters  of  minicourses 
to  determit:8  their  cUmOlative  effect  (e.g.,  a  chemistry  course 
made  up  of  appropriately  designed  minicourses). 

g.  Assist  interested  schools  with  implementing  the  final  product. 

To  assure  that  overall  development  time  is  not  excessive  and  that^the 
full  package  of  minicourses  becomes  available  reasonably  quick=ly  after 
the  first  minicourse  is  put  on  the  market,  the  Project  has  followed 
an  almost  impossible  set  of  self-imposed  deadlines  to  date.  During 
the  same  period,. 15  minicourse  drafts  have  been  revised  and  sent  to. 
the  publisher  for  conversion  into  commercial  editions.    This  is  a 
production  rate  that  to  our  knowledge  is  unmatched  by  any  other  curri- 
culum project  to  date.    Quite  obviously,  operating  on  such  a  schedule 
means  that  dVaft  materials  may  contain  more  errors  than  might  be  the 
case  if  a  mke  leisurely  pace  were. employed.,  Because  corrections  can 
be  made  in  Subsequent  editions,  we  have  "accepted  this  disadvantage 
in  order  to  shorten  the  production  pipeline  and  get  quick  feedback 
on  the  schoojls'  problems  in  handling  multiple  minicourses  simultane- 
ously. 

At  this  point  the  Project  is  engaged  principally  in  activities  c  and  d 
of  the  plan  as  outlined  in  point  1.    Early  this  year  a  substantial 
revision  was  made  in  the  general  structure  for  individual  minicourses, 
and  final  decisions  were  made  with  respect  to  part  of  the  overall 
content  definition.    Manuscript  for  15  commercial  minicourses  that 
reflect  these  changes  have  been  sent  to  the  publisher,  and  bound  copies 
are  expected  over  the  six-month  period  beginning -^in  December.    The  10 
trial  editions  published  since  September  reflect  the  new  minicourse 
structure  (those  published  prior  to  this  time  are  still  in  the  old 
format). 

As  indicated  above,  arLjnstructional  materials  produced  to  datejtre 
experimental  drafts  that  are  labeled  as  such  and  have  been  given 
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limited  distribution.    Only  schools  that  have  volunteered  to  use 
experimental  draft  materials  have  been  authorized  to  do  y).  Eighty- 
seven  of  the  trial  schools  that  are  participating  in  the  test  are 
not  only  doing  so  voluntarily,,  but  at  their  own  expense  as  weVl. 
(Trial  editions  "^are  provided  at  Project  expense  to.  46  trial  schools.) 

5*  By  definition,  ISIS  draft  materials  contain  procedures,  content,,  and 
illustrations  that  ultimately  prove  to  be  inappropriate.  When  feed- 
back indicates  a  need' to  adjust  the  general  approach  to  instruction 
or  the  details  of  particular  -draft  minicourses,  the  changes  are  made 
in  subsequenrt  drafts.  There  is  no  way  to  know  in  advance  how  drafts 
will  work  or  be  received.  If  there  were,  there  would  be  no  necessity 
for  field  testing.  '     ^  ' 

6.  Although  the  Project  expects  all  minicourses  to  be  educationally  - 
useful,  no  single  minicourse  is  likely  to  fit  all  situations  or 

be  appropriate  for  all  youngsters.    One  of  the  obje^cts'of  field 
testing  is  to  discover  the  conditions  under  which  a  given  mini- 
course  works  best.'.  The  Project  plans  to  use  tf)e  information  it 
gets  as  a  basis  for  making  published  recommendations  to  school 
systems  as  to  which  minicourses  might  be  used  under  a  given  set  of 
conditions  and  with  particular  types  of  students. 

7.  As  indicated  in  point  1,  the  Project  has  made  changes  in  the  pedagogi 
cal  style  of  the  minicourses  and  has  improved  i ti^'^procedures'for 
determining  dn4  checking  content.    This  means  that  drfaft  minicourses 
published  recently  are  closer  to  our  current  thinking  than  are  those 
published  some  time  ago.    (One  possible  exception  tolthis  generali- 
zation is  in  the  use  of  cartoons  for  motivation  and  instruction. 
This  area  of  our  approach  is  still  highly  experimen-Ul;. ) 

8.  The  Project  plans  to  ultimately  publish  materials  for  all  types  of 
students,  and  minicourses  that  deal  with  many  disciplines.  But 
minicourses  arebeing  released  according  to  perceived  educational 
needs.  ,In  setting  up  the  development  and  release  schedule,  we  are 
giving  highest  priority  to  materials  for  the  student  who  does  not 
plan  to  enter  college  and  to  the  col lege^bound  studlent  who  is  not 
likely  to  major  in  science.    As  yet,  we"  have  not  chosen  to  give' 
much  attention  to  materials  for  the  college-bound  student  who  plans 
to  major  in  science.  ■  ' 
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Part  II      Resource  Material  Related  to  Particular  Questions 


Question  1 :    Is  there  a  genuine  need  for  these  instructional  materials? 

1.    The  subsequent  material  related  to  Question  2  is  relevant  to  this 
question. 

?.    The  ISIS  Project  was  designed  in  response  to  several  needs  that  were 
perceived  at  the  time  the  proposal  was  submitted.    These  are  discussed 
in  the  Report  of  the  Callaway  Gardens  Conference  published  in  1972 
and  siiiiimcirized  in  the  article  *'New  Directions  for  Science  Teaching," 
by  Ernest  Burkman  (The  Science  Teacher,  IE|hruary  1973,    See  Appendix  3^.) 
Stated  in  oversimplified  form,  the  majpr  p^cei ved  needs  that  were  ^ 
identified  and  the  Project's  method  of  responding  to  them  are  as 
follows:  V 


A.    Need:         High  School  science  materials  appropriate  for  students 
that  will  not  attend  college  and  for  those  who  will 
enter  college  but  not  major  in  science. 


\  Response: 


\ 


(1)    Most  minicourses  developed  to  date  feature  a 
"core"' containing  content  judged  to  be  of 
importance  to  the  average  citizen,  and  "advanced 
activities"  judged  to  be  appropriate  for  college- 
bound  nonscience  majors.    (See  "ISIS  Teacher's' 
Manual  -  Doing  Minicourses"  for  details.) 

\        (2)    The  format  and  language  level  of  the  core  and 

excursions  are  designed  to  mInimizeN  the  number  of 
students  who  can  not  or  will  not  learn  from  them. 
(See  Appendix  4. )  " 

i3)    By  allowing  students  to  travel  at  t^$ir  own  pace 
through  activities  pitched  at  varying  levels,  and 
^   to  omit  activities  covering  .content  already 
mastered,  the  materials  tend  to  tai lor  loarning 
to  ability  level.    (See  "ISIS  Teacher's  Manual  - 
Doing  Minicourses"  for  infoniiation  on  this  process. 

B.    Need:         rieyibifity  to  permit  ljo<.al  construction  of  curricula 
to  m^*et  local  needs'. 

Response:    The  provision  for  asequentidl  modules  that  cover  a 

wide  range  of  topics  will  naximize  freeflnm  of  choice, 
and  the*  assembly  of  an  alnc^t  unlimited  number  of 
content  scopes  and  sequences. 
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Need: 


Response: 


D.  Need; 


Increased  emphasis  in  high  school  science  courses  on 
disciplines  other  than  biology,  chemistry,  and  physics, 
and  on  applied  science  and  the  social  implications  of 
science.        -  •  . 

'These  typ'es  of  content  are  being  systematically  built 
•into  minicourses  where  and  whfen  appropriate. 

Instructional  materials  appropriate  for  individualized 
instruction. 


Response:    The  ISIS  instructional  mode^  is  explicit  on  this  point. 
(See    ISIS  Teacher's  Manual  -  Doing  Minicourses"  for 
details.)  . 


ERIC 


Question  2:    js_lherg_a_jiaji<et  for  these  instructional -materials? 

1.  Since. publishers  "are  probably  the  most  discriminating  judges  of  market, 
the  Project  s  experience  in  selecting  a  publisher  is  relative  to  this  ■ 
question.    PnoLJo_Xhe_j3ubl i cation  of  its  first  .trial  materials,  thr^ 
Project  went  through  a  series  of  steps  to~info"rm  the  plTblTshTfrr 
industry  of  its  plans  and  ultimately  issued  a  request  for  proposals 

re  becoming  the  distributor  of  the  materials.    Throughout  this  process,  • 
there  was  high  interest  in  the  project  among  publishers  and  four  firm 
proposals  from  major  publishing  firms  were  received:    Ultimately  a 
contract  was  negotiated  with  Ginn  and  Company  that  has  been  judged  by 
^     NSF  as  favorable.  ^    j      j'  * 

2.  Ginn  and  Company's  market  surveys  have  resulted  in'an  anticipated 
penetration  of  some  22,000  classrooms  over  a  five-year  period.  X 

3.  Because  no  conimercral^  materials  arenas  yet  available,  no  formal  implemen- 
tation of  ISIS  has^egun.    The  Project  has,  however,  considered  the 
problem  (see  Pa-rt  IV  of  the  1974  ISIS  Proposal)  and  has  -.aken  some 
preparatory  steps  as  follows:  .  •  . 

In  four  separate  meetings,  .ISIS  consultants  and/or  advisory 
board  menders  considered -the  problems  that  schools  will  likely 
face  in  implementing  ISIS  and  recommended  ways  to  solve  thesp 
Using  this  input,  the  Project  has  thought  tTrouqh  a  rough  plan  for 
•providing  the  needed  help.    In  essence,  Ihir.  plan  calls  for  the 
Project  to  train  resource  people  who,  in  turn.,  would  -train  local 
people  from  districts  interested  in  ISIS.    The  local  people  would 
in;,turn,  carry  out  the  necessary  teacher-training  -irtivi tiles. 
(SGe  Appendix  5  for  more  detail.).  ' 

A  number  of  resource  people  have^already  been  trained.    These  people 
are  of  four  types:    (1)  former  staff  members  and  participants  in 
vvriting  conferences;  (2)  tryout  teachers  and  center  leaders; 
(3)  participants  in  the  1975  summer  rpsource  trainiBg  sessions  ton- 
ducted  with  NSF  sgppdrt  in  San  Diego,  California  anS^TallahaSsee, 

43G 

425 


A. 


0 


Florida;  and  (4)  Ginn  and  Company  science  Sj)e.cial ists  (traininq* 
session  by  IS,IS  planned).  -The  geographic  ttistributiorr  of  these 
people  is  Spotty,  however,  and  no  real  organization  of  effort  has 
yet  occurred,      ,  *  «  .  *  . 

C.    Until  las^  summer  ISIS  anticipated  that  more  resource  people  would 
be  trained  and  that  local  and  federal  clisseminating  funds  wouTd  t^e 
available  to  thenv  in  additi.on  to  the  funds  that  the  publisher  has-.^ 
'  '    agreed  to  supply  (See  Appendices    5  and  6),  'For  this  reason,  */e 
hope. that  the  Congress  sees  fit  to  reinstate  the  NSF  Implementa- 
tion Program. 

Question  3:    Do  these  instructional  materials  possess  a  clear  purjose„ and 
rationale? 

1.  Previous  sections  of  "this  paper  are  relevant  to  this,  question 
(see  especially  page  1  of  Part  I,  and  the  information  delated  to  . 

'  Question  1).    In  additiop,  the  fo Rowing  are  reconmiendod  reading:" 

A.  "Final  Report  of  the  Ca  1,1  away  Gardens  Conference  on  Building'A 
Multiyear,'  Multidisciplinary  High, School  Science  Program," 
October  1971.    (Note  especially  pages  1-10.) 

B.  "New  Directions  for  «igh  School  Science,"  Ernest  Burkman,  The  Scienc.e 
Teacher.  February  1972.    (Appendix  3) 

C.  Original  ISIS  Proposal,  1972      note  .especfial ly  pages  1^*9. 

D.  Selected  Articles  from  back  issues  of  ISIS  Newletters  (see 
Appenfiix  6). 

E.  "Unhooking  High  School  Science:    Thg/lSIS  Project,"  Ernest  Burkman, 
The  Science  Teacher,  October  1974/^(Appendix  7) 

2.  The  Pr9ject  strongly' recommends  that  anyone  wishing  to  interpret  the 
ISIS  instructional  materials  begin  by  studying  the  revised  edition  of 

-  the'  ISIS  "T(iacher's  Manual  .-  Doing  Minicourses . "    This  pamphlet 
describes  the  components  of  a  typical  mini  course  and  what  each  is 

•  designed  to  do..  The  ISIS  "Teacher's  Handbook  -  Managing  ISIS"  is 
also  recommended  preliminary  readiVig  since  it  gives  the  Project's 
t:ecotnrnendations  to  teachers  as  to  how  to  actually  use  the  materials. 

3.  The  phrase  "rationrile  for  the  selection  of  individual  curriculum 
moduJes"  can  be  taken  to  infer  either  of  two' questions :    (1)  On  what 
basis  are  ttie  topics  for  the  individual  modules  chosen?    and  (2)  On  ^ 

•  what' basis^  should  schools  decide  which  modules  to  include  in  their 
curriculum?    The  first  question  is  covered  by  the  materials  suggested 
under  Point  1  above.    With  r^espect  to  the  rationale  for  choosing 
topics,  the  following  procedure  has  been  used: 
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A,  Utilizinq  input  from  parents , Nhiqh^schoor students ,  scientists,  •  , 
science  educators,. anct  science^ teachers,  two  lists  of  Science  *  ' 
content  have>been  e^oTved  by  the  project  s^taff..  One  list  con- 

•  sists  of  specific  science-related  information  that  is  believed  to 
be  of  value  to  the  average  citizen.    Statements  that  describe  this 
content  .heve  been  titlfed  ".Unitary  Obje,ctives, "    The  second  list 
contains  statements  of  mra  general  science-related  principles 
and  skills  that  are  believed  to  be\  of  similar  value.    These  have 
been  titled  "Cumulative  Objectives."    (See  Appendix  8  for  more 
information  on  Unitary  and" Cumulative  Objectives  and  i\o\H  they  have 
been  determine^.}    Ov&r  time  the  Cumglative^and  Unitary  Objectives 

Mi-sts"'have  been  ref ine'd.^Al^^ttu^J^oint  the  list  of  CumiOative 
Objectives  is  relatively  final  as  arr^t+^e^Unitar^^  Objectives  reT^jtod 

♦  to  the  life  sciences  and  cheijjistry  and  physicVr"H^kes,£jJ^  have^ 
been  supplied^    ^  •  ^• 

B.  To  date,  topics  for  minicourse?  have  been  chosen  such  that:  - 

•(1)    A  reasojiable  number  or"Uiiit'ary  Objectives"  are  encompassed. 

i^)    One-or  two" "eumul ati ve  Object) ves"- can  be.exeropl i f ied  within 

the  context  of -the  topic.  ,     '  ^.  . 

(3)  .  The  materials  will,  he  reasonably  interestinq  to  h'igh  -chool  '* 
'  "     students.      .      ,  ' 

(4)  Activities'can  be  constructed  that  are  effective  and  practical 

'for  school  use.  .  .  .  , 

t  [       ^  -  .        '  > 

(5)  The  topic  sugqo'sts  a  reasonable  amount  of  content  that  is 
appropri§ite  for  college  bound  s^todents  and  that  cajn  be  built 

■  ^  into  "  ?d  Activities!"^   .  • 

C  ■  A  further  cDnsidera^ibn  in  selecting  Loirs  has  been  the  assumption 

that  dmonq  the  total  s-.et  of  m-i  ni  courses  ^hef-e  must  be^  sufficient  ) 
numbers  dealing  with  1  i  fe.  science,,  chomjstry,  and  physics  to  con-  . 

-    "struct  one  year  courses  in  these  areas  and. that  the  other  major. 

*'  science  d'i scipl ines  should  be- reasonably  represented       the  package.' 

"  D     At  tho  moiiient, 'the  Prc)jo(  t  is  considoreinq  other  basis  for  .selecting 
.  minicQurse  topics  to  acconimodate  sjieci.al,  needs  of  the  college-bound 
stu'dent.      '        .  ,  ;  .  ' 

■More,  information-en  the  subject  of  topic'selectiori^may  bo  fo.und  in^the  .  j'^  . 
following  sourCes:      '         .  '  ,      ^'t-i'  *  '  " 


(1)    OriqinariSIS  Proposal,  1972.    (Note  osaecially  pages  15-19.) 
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,   (2)    Subsequent  ISIS  Proposal ,  1974.    (Ifiote  especially  pages.  1-3) 
(3)    Excerpts  .from  ISIS  Mewsletter  #3.  '(See  Appendix  10) 

Question  4;    Is_tho  cpirtenj_j)_fj^^  materials  scipnti fical ly 

correct?  •  i    '    -----  ^- 

1.  Ap  -ndix  n  contains  an  excerpt  on  this  subject  from  a  recent  letter 
fr  .    Ernest  Burkmaii  to  Dr.  Harvey  Averch,*  Actinjcj.  Assistant  Director 
for  Science  Education,  NSF.    In  the  excerpt  the  Project's  criterion 

•  for  accuracy  i s.  expressed.  -  . 

2.  Points  2  through  8  .of  Part  I  of  this  paper  are  relevant  to  assessi^ing 
the  content  accuracy  of  the  exi sting' materials .• 

3.  Appendix  1  provides  flow  charts  and  brief  descriptions  of  the  process 
currently  used  by  the  project  in  generating  trial  and  commericial  edi- 
tions.   Note  especially  the  attention  given  to  content,  accuracy  checks. 

4.  Appendix  12  is  a  lis-t  of  content  specialists  who,  at  the  request  of 
ISIS  and/or  Ginn,  have  reviewed  trial  and/or  commericial  materials ^f or 
content  accuracy.  -      '  . 

Question  5:    Is. J:hg_^ritgir^ of  these  instructional  materials  educationally 
sound?  ■  — . — 

,    .  g 

1.  A  number  of  the  earlier  sections  of  this  paper  bear  on  this,  question; 
see  especially  poiints  6,  7,  8  of  Part  I,  and  all  of  the  material 
related  to  Questions  1  and  3. 

2.  It  is  especially  important  to  note  that  the  Project's  efforts  to  date  ' 
have-focused  p^imarily  on  the  student  who  does  not  plan  a  career  in 
science.*   This  category  of  stttdent  includes  those  who- plan  to  teniiinate 
t^ieir  edutation  after  high  school;  and'  thos:^  who  plan  to  enter  college, 
bi\t  not«major  inr  science.    With  minor  exceptions,  we  assume  that  the 
core  activities  and  the  advanced  activities  cover  content  appropriate 
for  the  college-bound  nonscience  major. 

3.  As  indicated  in  Appendix  4*-  an  open  page  format    and  exceptionally 
heavy  use  of  illustrations  characterize  the  ISIS  minicourses,  and 
in  particular  the  "core"  portion 'of  them.    These  techniques  are^ 
designed  to  help  motivate  disinterested  youngsters  and  encourage' 

•    them  to  stay  with  science.  '  '  . 

*tiTis  priority  does'To't  connote  a  disdain  for  the  science  prone  student,  but 
rather  vindicates  our  judgement  as  to  the  greatest  current  need.    Later  we 
plan  to  turn  our  attention  to  the  potential  science  major. 
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.cinVsHS'  '°  -  value-Uden  topics,  the  following 

■  ?n^%e1seVri!b,'?nv"fni°f'''^"'''''r'^^  instruction  is  to 

"hen  it  comes  ti,,sensiM»e  i     jll  ''"'^"'^^y  fniportant 

.  a„ow  schoo,  ,,0  teach  ?oVc  .  ^ithLI  Cl^nVSaT^oV^' 'n 

.  -o^'rfljcln^i^'in-^ed'l^:???--?: I'V  '\ 

.  .  ^^^™;n"iS'?s';r..B'?^S^r^;-tS^  t?^^4!;V?eirtlf^?°ro,  " 

Appendix  13  fo    de  a    s  )    Se  Sta    ?„  J"??"  "'"^^iuc^o,."  (See 

-----  ippet  ^^^^^i^Bi.^^^  -""^^ 

Questi„„.6:  P^oppse^d 

J-  — *  ;> 

1.    Much '^infonnatipn  relativp  fn  t-hic  nM^nf^. 

of  this  paper  Note  esoeciallJ  fhf '  ^"  ^^'^^^'^^  segments 
Questi(j»n  3  especially  the  material  for  Question  1  and 

'       be'saidT"'  '°  eliminating  bias  and  stereotyping,  the  following  can 

\  * 

rnLre-:^'-e';err..7o^t  ^o  ^.1' s^^ 

";ro\e'S^'  ?o:a?d™[j?renJ  '^h^e^^'f^  ^jl  ""t'^- 
speciaV^nefing  on  thistp.^H  lllMllZ  gXlrlT  ' 

the  original.  JSIS  Proposal.  °f 

no 
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2     The  general  thrust  of  the  project  has  been  to  minimize        "yh,  nical 
barriers?  to  implementation.    For  example,  equipment  ce-sts  and  existing 
sS  inventories  have  been  considered  in  selecting  equipmont  for 
activ  t C     Also,  we  have  deliberately  kept  audiovisual  roquire.nonts 
m  n'  :  f  '  we  hav°e'also  tried  to  make  the  system  for  1"^-^  -  --9 
instruction  practical  for  use  under  existing  school  ^^^f  ^^^^-.-c^, 
■    maior  dimension  of  our  field  testing  relates  to  the  question  L<jn 

.     :      /teachers  workihg  in  real  world  classrooms- make  the  sys  e,n 

work?''  At  this  paint  our  answer  to  the  question  is  a  q^^'y^^J  . 
"Jes."    (For  an  explanation  of  the  qualification,  see  3  and  4  below.) 

3:    The  difficulty  of  implementing  ISIS  w^ll^^/^  greatly  depending 
how  many  minicourses;  are  chosen  and  which  ones 

,      minicourses.  are  chosen  and  their  ^o-^tent  nti^ into  course  t  ties 
already  existing  in  the  school,  their  activities  ^a.ll  for  little 
laboratory  equipment  beyond  that  which  is  already  available  they 
contain  few  sensitive  topics,  and  if  they  are  tatight  by  knowledqeabl e 
teaJh^rs  wit^experience  in  individualized  instruction,  the  problems 
will  be  minimal     On  the  other  hand,  other  combinations  of  teachers 
scIio?  pUnts    and  minicourses  could  make-  implementation  severe  indeed. 

d     A.  is  the  case  with  most  curriculum  innovations,  the  teacher  is  Uic 
kPv  to  how  well    SIS  works.    Teachers  who  chobse  to  use  minicourses 
-   fhat  enc  :,pass  unfamiliar  content  would  obviously  P^o      from  sonie 

Tgresrirto^ln^  r^s^i^  S?nVrsrs:"Vaking"?h^Te:hn^?c^?  ^^d 
Pt^tioLl  adjustments  inherent  in  individual i?ed  instruction  appear 
Tbe  the  big  facto;'    Most  teachers  will  require  training  in  these 
areas  to  do  an  optimal  job  in  an  ISIS  classroom. 

Question  8:    Are_ thejco^tilorL^^^ 

reasonable?  \, 

ISIS  -tenals  are  ve^y  flexible  in^.t^at  diW^^   reft^an^rea^^er' s 

g:;rwi    'b  "    c'hTsed™^^       Som2'  s'cVols  will  deploy  the 

?,ater  al    for  quinmester  or  semester  offerings  -\others  w^J^  ^"Jt^^^^^ 

us   materials  as  supplements  to  their  existing  prVam-    T  e  c^ 

therefore,  is  a  direct  function  of  amount  of  materials  needed. 

"     From  the  outset,  ISIS  has  tried  to  make  maximum  use  of  s€i;ence  equip- 
,  nt  aTreadJIn'the  schools  and  has  been  --Uted  to  eep>,g^b 
initial  and  replacement  costs  to  a  minimum.    (See  pages  or  trte.  original 
K  S  orooosal  y  The  Proje-.t  has  conducted  a  survey  of  schools 

s    t  e  pr^  abilities'that  giver  equipment  items  are  already  on 
schoo    shelves  and  designed  its  activities  according  y     A    ^    g  nn 
and  Co-vpany  is  marketing  the  equipment  component  of  ISIS  such  that 
schools  may  procure  only  what  they  lack. 
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JpaJ^ns    m    n    °^      f^^"dard"  one-year  course,  the  per-pupil  first 

ye&r  installation  costs  for  commercial  minicoupses  are  estimated  at 

$6.30  versus  the  first  year  cost  for  a  traditional  program  of  $12  90 
No  comparab  e  materials'  are  available  at  any  cost.    See  Appendix  17 

•^dVbTG^n^a^d^^n^a^;^^^^^^--        ^^^'^^^^  fo^H J^y^Irs  , 


Question  9: 


Earlier  segments  of  this  paper  are  related  to  this  question.  See 

especia  ly  points     and  2  of  Part  I  (Appendix  1  is  of  particular 

io  Qu'estiSnl.^'  '  ''''''''  '°  point  3a  relating 

Personnel  associated  with  ISIS  are  of  three  types     First  thprp  i<:  a 
permanent  staff  which  operates  fuVl  time  in  Tall  has  see     JkTse  people 
are  responsible  for  overall  project  planning,  conduct  of  all  field  ^ 
testing,  and  part  of  the  generation  and  revision  of  minicoyrses 
(see  Appendix  15  for  names  and  brief  vitae).    Much  6f  the  Tnitial  ' 
work  on  trial  mi^icourses  is  done  by  author  consultants  who  work  at  • 
home  part-time  or  work  full-time  in  summer  writing  conferences  (see 
personnel  lists  in  recent  minicourses  for  names).'  In  addition,  the 
advisory  board  supplemented  by  short-term  consultants  provides  regular 

?or'S'ii^J  T"'  •       ^l!"  °"  on-going  problems  (see  Appendix  16 

tor  a  list  of  ddvisory  boand  members.) 

About  two  years  ago  the  Project  made  a  change  in  the  organi/ation  of  the 
advisory  board  (see  page  8  of  the  1974  ISIS-NSF  Proposal  for  de?ails 
and  rationale)     The  reor:jani;^a'tion  resulted  jn  very  minor  changes  in 
board  personnel.    A  few  deletions  and  additions  were  made,  to  increase 
the  balance  of  talent.  -  '"»-'t-a:>e 

Our  early  experience  with  the  use  of  consultant-authors  working  at 
home  mnho  mode  described  in  the  original  propo^^al  (see  pages  19-21) 
ha-j  not  hpon  promiM-nq.    fho  competition  prov-irlecr  by  at-homn  acti vi ties  ^ 
and  responsibi  ities  has  msulted  in  delayed  nMnuscripts  and  it  has 
proven  difficult  to  communicate  with  respect  to  level,  instructional 
style,  etc. _  As  a  result,  the  Project  is  now  depending  more  heavily 
lipon  the  writing  conference  apfiVoach  to  gencrciting  materials  with 
good  sut.ce'is. 
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D.  17.  c:    ISIS  (panel  4):    Panel  Responses  to  9  Review  Questions 

Question  1 :    Is  A^eje  Acipjiujne  need._fpx  thpse.  i|lslruclionaJ.jiiateri_^^^^ 

Tho  need  for  the  ISIS  program  was  well  established  at  the  Callaway  Gardens 
Conference,  which  was  held  in.  October  1971  and  the  results  reported  in 
The  Science  Teacher  in  Februa'ry  1972.    The  conference  report  outlined 
seyerarneeds  for  high. school  science  programs: 

1.  Science  materials  should  be  developed  for  students  who  will  not 
attend  college  and  ^or  those  who  will  attend  college  but  not 

'  major  in  science."  « 

2.  local  -.chool  systems  need  a  wide  variety  of  instructional 
components  or  modules  to  create  .their  own  courses  of  studjr. 

3.  Science  materials  should  have  a  greater:  emphasis  on  the  applica- 
tion and  social  implication  of  science. 

4.  Science  curriculum  materials  should  be  designed  for  individualized 
instruction. 

The  conference  participants  included  a  wide  range  of  authorities  represent- 
ing many  scientific  and  educational  organizations. 

One  of  the  first  actlf?ties  of  the  project  was  to  survey  a  large  number  of 
scietice  teachers,  students  and  parents  on  the  importance  of  a  list  of 
goals  and  objectives  for  all  graduating  high  school  students.    The  goals 
and  objectives  established  b^  this  very  extensive  input  were  used  to  guide 
the  overall  selection  of  minfcourse  topics. 

Widespread  local  efforts  have  been  made  to  develop  individualized  science 
materials  with  the  suppdrt  of  local  funds  or  limited  ESEA  Title  III  funds. 
The  proposed  framework  for  science  education  for  the  State  of  Texas 
requires  the  use  of  minicourses  by  local  school  districts.    At  this  stage, 
virtually  no  nationally  published  materials  exist  to  meet  these  needs. 

The  need  fof  individualized  instruction  and  flexible  instructional 
materials  presented  by  the  project  is  consistent  with  statements  that 
repeatedly  appear  in  the  professional  literature. 

The  dpcreasip-j  science  enrollments  during  the  past  15  years  lend  further 
support  to  the  assessment  of  need  for  new  aUernative  forms  of  science 
materials.  ^ 

The  panel  estimates  that  the  materials  produced  by  the  project  have  the 
potential  of  being  used  by  approximately  2/3  of  the  high  school  Popula- 
-    tion     Only  the  two  extremes  of  academic  ability  (the  very  weak  student 
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mateJiall!'^"*'^  college  science  major)  would  not  be  reached  by  these 
Question  2:    Is  there  a  market  for  these  instructional  m^erials? 

?nr'l^mrnJ  °1  """"^"^^J  '-^  mintcotffses  is  occurring  throughout  the  country 
examoLs  arr7L'?E;'?T';^  levels  being  treated  by  the  ISIS  program'^ 

bome  examples  are  the  lAC  (Interdisciplinary  Approach  to  Chemistry)  and  the 
rr''5  No.  other  program  is  attempt  ng  to 

SnS  wi^h'"°''"  ^5-°'^.'"'?^'°"'''"  °"  ^5  b'-o^d  ^  sco^e,  in  as  great  variety, 
.and  with  an  individualized  format  as  the  ISIS  project.    To  develop  a 

nr?Mnn?o'''r^!  ^^^^^^ting  of  eo  to  80  minicourses  to  supplant 

or  supplement  the  three  years  of  science  in  the  traditional  offerings' 
Lhph'Jh""'^;:  ^'"^^^^^^^^"dertaking.    The  concept  is  commendable  a  d  if 
^unrHnn    J°c^    succes sf u  1  ly ,  will  Help  restore  the  general  education 
function  of  secondary  science.    At  the  same  time  the  interdisciplinary 

of  Z  ?irrenrMnr^V''i'"P'''^*'^'  ''''''''  dompartmen?li?za^ion 

ot  the  current  high  school  sciences  will  be  partially  overcome. 

illH?Hn  -"inicpurses  of  ISIS  will  probably  be  looked  upon  as 

?xoIr  pnrL  °"''f  1°  ''^''^'^  ^^'-"^  P^""^*t^'  °^  special  needs  requir. 
nHanlfn  !     ^°'"P^^^"^  teachers  will  be  able  to  design  individually, 

oriented  science  programs  for  those  students  who  can  profit  from  them. 
Less  experienced  teachers  who  wish  to  retain  a  subs  tan ti a  1. degree  of  radi-/ 
?:?e?e/t?nTdii:rsls"  ''''  -  supplementary  materials  or  j 

The  plan  for  dissemination  is  predicated  on  funds  for  teacher  workshops 
.nnn.?!    'hi^K  ^^P':^^:'^^^  by  the  publisher.    While  the  moneys  allocated 
annually  will  be  limited,  they  will  support  training  activities  for  a 
nucleus  of  additional  teachers  to  begin  implementation  of  the  ISIS 
bp  Pnrnu^^noi  ^         methods"  are  successfully  demonstrated,  NSF  should 
efforts  consider  support  of  the  implementation  and  dissemination 

'The  positive  response  of  tho  commercial  market  is  deduced  from  the  report' 
by  the  project  director  that  four  publishers  bid  or.  the  ISIS  materials.^ 
The  project  management  selected  the -most  favorable  of  these  bids  and 
contracts  with  Gmn  and  Company  have'Ven  negotiated  (with  NSF  approval) 
S^Ioiw"?.  nS'"^  predicted  that  the  ISIS  materials  will  be  used  in  approxi- 

'S     ^  ^^inancial  support  of  the  teacher  in-service 

education  described  earlier  in  the  panel's  report  is  part  of  this  contract, 
me  panel  inferred  that  these  publishers  had  carried  out  market  surveys 
and  feasibility  studies  before  bidding. 

Question  3:    Do  the  MtA^i^l^  po^s^e^s.  a_deAr  £urjDox^^^^^^ 

The  panel  finds  that  the  "unitary"  ar.d  "cumulative"  objectives  enunciafPrI 
by  the  project  are  valid  and  straightforward.    The  Jnicom'es  of  isis 
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are  the  realization  of  a  much-talked-about  concept,  a  flexible  system  of 
self-instructional  materials  for  the  learning  of  science  at  the  high  , 
school  level. 

The  instructipnal  texts  themselves  suggest  that  the  new.  curriculum  should 
appeal  to  students  with  lower  reading  skills.    In  s,tylc;,  the  ISIS  books 
are  candidly  written  for  the 'comic  strip  and  TV  generation,  but  in  content 
they  aspire  to  broad  and  fairly  thorough  scientific  coverage. 

The  materials  are  uneven  in  many  respects.    Some  courses  are  clearly 
presented,  but  others  are  obscured  by  pictorial  gimmickry.    The  panel 
notes  that  there  is  an  elaborate  mechanism  which'  the  project  uses  to 
review,  correct,  and  improve  the  various  units  through  an  iterative 
procedure.    However,  it  appears  that  the  initial  manuscripts  are  produced 
in  summer  writing  conferences  under  time  constraints  which  are  not 
conducive  to  the  achievement  of  consistently  high  quality. 

Since  ISIS  is  intentionally  nonsequential,  the  cohesiveness  of  the 
material  can  only  be  judged  by  examining  the  complete  set  of  minicourses. 
Such  a  detailed  examination  was  out  of  the  question,  but  th^-panel  is 
persuaded  that  ISIS  cannot  be  faulted  for  being  too  narrow.    The  great 
advantage  of  ISIS  is  the-^lexibility  of  the  minicourses,  and  there  is 
every  opportunity  for  teachers  tdLinake  the  coverage  as  complete  as  desired 

The  panel  believes  that. the  goals  of  the  ISIS  curriculum  can  be  realized 
if  students  are  exposed  to  a  large  enough  portion  of  the  course.  An 
example  may  illustrate  how  the  unitary  objectives  are  worked  into  the 
instructional  material  as  well  as  some  problems  inherent  in  the  texts. 

Objective  #18  asks  that  the  student  be  able  to  describe  some  coninon 
phenomena  and  devices  in  terms  of  an  electromagnetic  radiation  model.  The 
panel  traced  this  objective  in  two  minicourses  on  radiation  and  on  commum 
cation  ("Sending  the  Message")  and  found  the  two  treatments  entirely 
unrelated  and  disparate  in  level  of  sophistication.    However,  the  panel 
is  much  less  concerned  over  differences  in  degree  of  difficulty  than  over 
differences  in  quality  of  presentation  and  in  meaning. 

It  may  be  argued  that  these  inconsis^-encies  of  the  text  material  are 
secondary  in  importance  and  that  it  is  the  teacher  who  determines  a 
student's  chances  of  succeeding  in  this  or  any  other  goal.    In  any  event, 
the  panel  believes  that  ISIS  has  the  potential  of  meeting  its  set  goals 
by  its  complex  scheme  of  testing  the  material  in  pilot^schools,  revising 
it,  and  testing  again. 

Question  4:    Is  the  content  of  these  instructional  materials  correa? 

The  panel  finds  wide  variation  in  the  scientific  quality  of  the  text 
materials.    It  finds  factual  errors,  which  can  easily  be  corrected,  but, 
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more  important,  it  finds  instances  in  which  material  could  have  bpon 
better  presented  from  a  scientific  standpoint. 


The  panel  recognizes  the  fact  that  it  is  sampling  material  and  that  thP 
materia  s  it  examined  are  in  various  stages  of  revision     It  is  e  sen  ial 

on  Til  ^^,^^^^°"J,^°^^ect  problems  of  scientific  accur  cy  and  pfese  a- 
tion     Here    as  in  other  sections  of  this  report,  the  panel  expresses 

Ms'^wn^accom'  ?is'rf '^''V-'  '''''''''  ^"        pro  ect  and'h"  ^fthat 
sc  en?  S     '  ''''''  ^-"-^^^  presentation  of'the 


l5  wni  .Un  f.  -1        ''^  IS  modular  makes  such  correction  relatively  easy 
It  w  11  also  facilitate  revisions  needed  to  keep  the  material  currenf 
The  level  of  ttie  materials  is  calculated  to  be  modest?  so  that  a  la?ae 
•  '     cTenc  .T^?h?sam'e\'k  "^5^?^^"'  ^^"^^^  ^"  opponunrty'Jo's?udr^  dular 
Uon"fo;>u^ur'e'sc?ent?sJ:"'  ''''  -commended  as  an  early  p^epara- 

nrlll^Jlt  ^'"^^  appreciates  that  the  non-sequential  nature  of  the  curriculum 
prec  udes  a  comparison  with  conventional  science  curricula  wth  regard 

a  12us'reLjpH'"3''        '''''  9^^^^  coo^d'a  io  ng° 

?e"::?^ryt^p?:^:J?aJ|^n^^"^^  '''''''         — ^^"^^  h-lgh^achJe'^e^m^nt 
,      Question  5:    I^.^.^'e^cqntent  oJLyies^^^^^ 

The  consensus  of  the  panel  is  that  the  final  form  of  the  ISIS  m&fPri^u  w,-n 

opr  sent'a??;l^f°'"'-         """"^^^^'^^  objectives^'aJS^eeJ^:       t  ^^^^ 
representatives  of  appropriate  groups.    The  overall  scheme  for  relatino      •  * 

rov",-s?on'nr  '°  ^^"'"^^^^'^^  se.ms    a  anced 

-       Oppor  u  i    °r?nr'  °n  ?  that  might  arise, 

upportunities  for  input  at  each  stage  of  development  enhance  the 'prosoect 

for^favorable  reactions  to  and  general  acceptance  of  the  curriculum 

-The  minicou^-se  format  has  been  recommended  as  absolution  to  th^*  problem 
traditional  science  course.    On  the  other  hand,  the  saiiip  format  can  create 
scL":  pTog^ln"  ''''''''        ''r^'        ^-^-^itiona?ly  se5uence"^'' 

moiJ  [I'^.^i^^^l'^il/ty.  provided  by  the  minicours.s  and  the  student  iniolve- 
niont  in  choosing  his  learning  activities  demonstrate  an  innovative  ^ 
eJr'spif  ,y'^.^^?l"^tio.  data  indicate  that  students  also  maj  '  arpjn 

IhVch  niit  fr^h"^'""'       ^^'^  '^^''''^  o^''"  achievement  in  deciding 

which  part  of  the  minicourse  they  might  skip. 

^f^h^^SIs'ma^er?tl^^'  IIT"  f  the  original  target  population 

or  the  ISIS  materials.    It  has  been  recognized  from  the  beginning  that^ 
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ISIS  is  not  designed  for  the  science-prone,  college  bound  student. 

Value  laden  topics  and  activities  are  most  often  treated' Irf  an  open 
fashion.    Several  members  of  the  panel,  question  whether  the  comic  strip 
sequence   enhanced  the  impact  of  the  Human  Reproducti_gn  unit,  (pp  8-y-iu;. 
Members  agreed  that,  except  for  .the  cartoon,  the  information  is  appropri- 
ate for  the  unit. 

If  the  cumulative  and  unitary  objectives  Identified  by  the  project  are 
valid  and  later  test  data  indicate  that  students  are  achieving  these 
objectives,  ISIS  should  be  considered  a  success.    It  should  be  judged 
on  this  basis  as  an  alternative  rather  than  compared  to  traditional 
programs. 

Ques ti on  6 :    Are  ijP_£rojosgd  and  anticipated  on tc 0!nes__of. Jhe s.e  jilstructional,,  ^ 

materials  deVirable? 

I-'.'   :  ) 

The  Anticipated  impact  of  these  instructional  materials  , 
have  not  been  successfully  involved  with  science  courses"  wi  1 1  be  desirabl e.. 
The  format  of  the  program  permits  students  to  explore  areas  at  their 
own  rate  of  learning  and  pursuant  to  their  knowledge  and  interest. 
GrapMc  illustrations  and  Cartoons  are  used  extensive  y  to  ^"f " 
to  grasp  concepts  which  they  might  miss  in  a  written  text.    In  some  instances, 
as  noted  before,  the  graphics  seem  overly  emphasized  such  as  in  the  human 
reproduction  unit. 

The  many  minicourses  offer  a  fresh  infusion  of  presentations  to  students 
and  broaden  the  scop.e^of  curriculum  offerings.    Th^ project  director  stated 
that  individual  teachers  can  successfully  manage  up  to  twelve  units  in 
the  same  class  at  a  given  time. 

The  individualized  instruction  while  providing^an  exciting  instructional 
format  does  present  possible  classroom  problefrs.    If  t^^!- Instruction 
methods  are  not  varied  it  is  likely  that  the  ^^^ents  wil     ecome  bor  d 
with  the  same  style  or  mode  of  learning  each  day.    Thus,  the  c  assroom 
,  itlstructor  should  consider  using  various  modes  of  instruction  (film  strips, 
demons tratiNons„  small  group  discussions,  etc.) 

The  content  and  approach  of  the  material  that  has  been  reviewed  seem  to 
be  unbiased  and  fair.    The  individualized  instruction  ^PP'-oj^h  gj^", 
■  students  a  (\reat  deal  of  freedom  and  allows  thcMii  to  work  and  learn  at 
•  their  own  rate     This  process  feature  is  unique  and  innovative  for  teaching 
high  school  science. 

Question  7-    Do  these  instrucUon_al_jnalejnjJs__pres^^^^^^  . 
pVobJ  emV  Tor  the  schopjA? 

The  panel  believes  that  teachers  nee^  training  in  individual  instructional 
Tthods  and  techniques  in  order  to  teach  these  materials  success  ully.  We 
further  b-lieve  that  competence  in  science  is  another  prerequisite. 
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ihe  short  topical  minicourse  units  and  related  laboratory  activities 
allow  a  wide  range  of  flexibility  in  implementation.    Violence  will  not 
be  done  to  existing  curriculum  antl  school  organizational  structure. 

These  materials  are  developed  to  accommodate~a  wide  range  of  student 
achievement  and  interest  leVels.    The  **core"  of  the  courses  is  written  ' 
in  language  wFiich  is  directed  toward  the  average  to  below  average  student 
in  terms  of  vocabulary  and^  reading  level  with  "advanced  activities" 
designed  td  serve  additional'  needs  of  the  more  advanced  student  and 
"excursion  activities"  to  serve  additional  needs  of  the  remedial  student. 

Although  a  number  of  the  activities  and  minicourses  have  value-laden 
materials,  the  presentation  is  such  that  disctrssion  and  content  do  not 
impose  specific  or  selected  value  interpretations.    Indications  are 
that  minicourses  containing  value-ladened  topics  are  carefully  reviewed 
by  experts  in  the  related  fields  to  determine  their  probable  effects  on 
the  students.    Individual  minicourses  can  te  screened  and  selected  or 
rejected  by  the  local  school  districts. 

Question  8:    Are  the  costs  for  implementing  these  instructional  materials  . 
reasonably?, 

Total  costs  for  implementj^ng  the  ISIS  program  may  be  estimated  only 
roughly.    Materials  for  stucjents  are  estimated  by  the  project  developers 
at  $6.30  per  student  per  year  for  the  initial  year  of  operation.  This 
is<approximately  one-half  of  the  cost  of  initiating  a  traditional 
laboratory  based  course  in  science. 

For  a  five-year  period,  the  average  per  pupil  cost  is  estimated  at 
$2.63  per  year,  compared  to  ^5.32  per  student  per  year  for  traditional 
science  courses,    This  is  a ^favorable  comparison  and  is  made  possible 
by  the  use  of  simple  and  "home-made"  apparatus  ancf  equipment  in  the  ISIS 
course. 

It  is  worth  noting,  however,  that  in  all  likelihood,  the  ISIS  materials 
will  be  used  in  conjunction  with  or  supplementary  to  the  traditional 
science  courses  in  most  high  schools.    This  means  that  the  projected 
costs  may  be  in  jSddition  to  the  regular  costs  of  operating  the  science 
program.  /  ^ 

< 

It  must  be  mentioned  also  that  the  life  of  minicourse  materials  (paperbacis 
texts,  mimeographed  sheets,  etc.)  is  usually  shorter  than  that  of  materials 
used  in  traditional  courses,  where  hard-cover  textbooks  and  durable  apparatus 
are  used.. 

. 

The  projected  tmplementation  costs  of  the  ISIS  program  appear  reasonable. 
While" initial  co^ts  of  a  new  and  experimental  program  can  be  expected  to 
exceed  those  of  a  stable  program,  the  long-range  expense  of  putting  this 
program  into  a  high  school  is  not  excessive. 
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Question  9:    Is  the  management/organization  plan  adequate  for  producing 


these  instructional  materials? 


Commendable  steps  were  taken  to  provide  input  from  educators,  scientists, 
students,  an(l  the  public  from  the  very  start  of  the  project.    The  unitary 
and  cumulative  objectives  were  developed  with  irtput  from  a  variety  of 
persons  with  something  to  contribute. 

Throughout  the  development  of  the  project,, ample  opportunity  for  feedback 
and  check  on  quality  has  been  provided.    Material  prepared  by  the  writing 
team  is  somewhat  hastily  checked  by  reviewers  before  it  is  sent  to  the 
test  centers.    Following  fieVd  tests,  those  authors  responsible  for  the 
revisions  are  provided  a  comprehensive  set  of  feedback  materials.  The 
teachers  at  test  centers  answer  questions  about  the  material  and 
annotate  the  minicourses  with  their  comments.    They  may  submit  tape  y 
recordings  of  their  ^iiscussions  of  the  material.    Student  reactions  and 
performances  are  analyzed  along  with  data*  on  student  characteristics. 
Where  student  performance  is- less  than  expected,  efforts  are  made  to  learn 
why  -this  is  the  case  and  the  materials  are  improved  accordingly.   

A  board  of  consultants  is  available  to  those  developing  the  materials 
and  to  those  revising  them.    We  are  not  in  a  position  to  know  to  what 
extent  consultants  actually  participate  in  control  of  the  quality  of  the 
product.    In  addition  to  consultants  to  the  project,  consultants  to  the  " 
publisher  make  their  contribution. 

Although  the  report  was  not  made  available,  the  panel  w,as  pleased  to  nate 
that  there  was  an  external  substantive  NSF  evaluation  of *the  program.  The 
panel  is  generally  well  impressed  by^  the  evaTuati\?e  efforts  of  those 
associated  with  the  ISIS  project. 

Evidence  submitte'd  to  the  panel  indicates  that  the  ISIS  Project  is  adequately 
administered.    Specific  questions  directed  to  the  NSF  project  manager  and 
the  ISIS  project  manager  resulted  in  the  panel  forming  the  opinfon  thet  •    -  - 
the  project  administration  is  neither  top  heavy  nor  too  thin. 

The  project  staff  appears  to  be  providing  adequate  information  to  NSF  and 
other  interested  parties  in  a  systematic  way.    Specific  information  is 
furnished  on  request.    The  Project  Director  provided  comprehensive  responses 
to  all  questions  asked  of  him  in  the  conference  telephone  conversation. 

Reiterating  an  earlier  point,  the  panel  is  concerned  that  minicourse 
materials  are  sent  to  trial  schools  on  such  a  short  time-line  that  errors 
are  not  screened  out  prior  to  the  materials  reaching  the  students.  Some 
attention  should  be  given  to. the  development  of  a  management  system  that 
would  insure  that  instructional  materials  are  more  nearly  error  free  with 
regard  to  scien^tific  content  prior  to  being  released  to  students  even  at 
the  initial  trial  stage. 
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D.  17.  d:  ISIS  (Panel  4):    Individual  Panelists'  Responses  to  10th  Review 
•.^  Question:    What  are  your  general  impressions  of  the  curriculum? 
\  Panelist:   Or.  Jacob  M.  Blank^nship 

Jhe  ISI5  curriculum  is  impressive  in  its  uniqueness.  The  conceot  nf  mini  / 
Wses  IS  rapidly  being  accepted  a?  a  viable  alter  at  ve   o   hfcSnve  W 

hp  v.hIJS  °l  1°'^  '^'  °^  minicourses  to  Se  developed^^'^ 

the  variety  of  topics  to  be  cdvered  will  provide  flexibi litv  to  «;rhonl?  ^nH 

earning  optiens  to  students  that. have  heretofore  bee   unown  The 
thoroughness  with  which  the  unitary  and  cumulative  object  Jes  were  identi- 
oJ  oJeraafof  s  ilSn?''"  the.quality  of  the  materials  from  the  stan  int 

houT   n'd  a°'r    y":     ^t'"""'^"'  '''''''  ^"--'l- 


/ 

/ 


Effort  should  be  made  to  improve  the  quality  of  the  trial  version  'nf  thp 
minicourses  prior  to  their  being  used  by  students     Student  JeSchers 
and  parents  have  a  right  to  expect  curriculum  mat;ria     t  a  'are   c?e  (ifi- 
cany. .sound  even  when  the  materials  are  in  trial  editions  scientiti 

-  fa^^s'be?^■^•?IM^h?'  ^-^P^-^^uction  uni"t  tends  to  obscure  the  , 

InnoL  r  ^   !  ^^^le  cartoons  are  not  offensive,' they  do  not 

appear  to  contribute  positively  to  the  minftourse.    The  use  of  cartoons 
in  any  minicourse  should  be  carefully  considered  and  some  attempt  should 
be  made  to  actually  determine  their  value.  icuempt  snouia  ^ 

^Lc^I^2^1^'"u  ^^^^'^      ifnplementation  of -these  minicourses  are  real 

ones  that  should  be  candidly  addressed  and  appropriately  resolved.  The 
philosophy  and  assumptions  underlying  the  minicourse  concept  will  ca  1 
for  in-service  type  activities  during  which  teachers  should  have  opportuni- 
ties to  learn,  cassroom  management  skills  and  the  opportunity  to  thoroualv 
Ztn?  The  exciting  possibilities  being  Opened  up  wUh  the 

advent  of  thes^  minicourses  should  not  be  restricted  due  to  tea cSers  being 
«ke4  to  use  the  materials  without  appropriate  in-service  activiti^. 

My  oyeralj  response  to  the  ISIS  Project  ifi  very  positive.    This  exte^kive 
and  innovative  effort  would  probably  have! never  been  undertaken  without 
funding  such  as  that  provided  by/JSF.    Although  some  problems  exist,  as^ 
Jnmn..fS°r  Jhe  preceding  report,  the  problems  seem  minimal  ^when 

compared  to  the  contributions  being  made  to  science  education  by  this 
project.  .  . 

Panelist:  Or.  John  Borriello 

A  sampling  of  the  curriculum  materials  demonstrates  an  applied  evervdav 
living  approach  to  the  teaching  of  science.    Some  materials  may  be  contro- 
versial to  selected  consumers.    Some  parents,  for  instance,  may  object 

t 

ERIC'  -  439 


4 


to  the  human  reproduction,  birth  and  growth  sections.    As  a'result  these 
s'ections  may  indeed  need  parental  consent  before  implementation. 

On  the  whole,  the  intent  of  this  cgrriculum  is  admirable.  In  my  opinion 
its  approach  would  tend  to  maintain  interest  and  motivation  tor  learning 
in  youngsters. 

Panelist:  Dr.  L.  Scott  Chalfant  \  .  ' 

My  feeling  is  this  Voj^t  is  one  of  the  most  anvbi'tioys  I  have  seen  and, 
to  date,  certairily  has  produced  a  large  volume  of  meaningful  mini-  ^. 
course  units  in  a  relatively  short  period^of  time.    Although  I  would 
be  the  .first  to  admit  that  some  of  the  materials  can  use  refinement,  the  . 
following  advantages  of  these  materials  seem  significant: 

(1)  The  developer^  have  used  an  innovative,  ^interdisciplinary 
approach  for/ presenting  concepts  and  learning  activities 
based  on  current  and/or  relevant  topics. 

•  ^1 

(2)  The  material's  developed  as  mini-unit  packages  provide  a  wide 
range  of  flexibility  for  both  the  students  and  teachers  in 
two  respects:    (A)    They  are  truly  individualized  providing 
opportunity  for  student  self-selection  anc}  evaluation;  an^ 

.  (B)  they  allow  the  teacher  to  use  the  materials^ as  a  unified/ 
interdisciplinary-course  or  as  supplemental  materials  to  existing 
courses  of  \5tudy.  '  , 

(3)  There  are  extensive  opportunities  for  the  students  to  appl/ 
their  knowledge  and  skills  and/or  test  the  concepts  and  ob- 
jectives presented. 


(4)  The  objectives  have  been  determined  From  a  broad  base  of  input 
representing  many  segments  of  our  society. 

(5)  The  materials  developed  serve  a  much  broader  range  pf  students 
than  most.    With  the  materials  divided  into  three  sj^parate 
categories  of:    (1)  core;  (2)  excursions-;- and  (3)  advanced 

^       activities,  they,  serve  a  large  group  of  students  frjom  the  low- 
average  to  the  high-average. 

I  do  h^ve  the  following  concerns  and  recommendations: 

(1)  \  The  development  of  a  management  system  which  is  one  of  the^ 

project  objectives  should  have  been  developed  and  made  avail 
able  earlier  to  the  consumers  of  project'materia^s. 

(2)  Since  the  materials  are  highly  individualized,  c'are  should  be 
taken  to  provide  in-service  training  in  individualized  instru,c- 
tion  if  the  materials  are  to  be  properly  utilized.  Appropriate 
funding  should  be  established  for  this  purpose./ 

(3)  Continued,  and  perhaps  more  concentrsited  efforts  should  be 
directed  toward  assuring  scientific  correctnes's  of  materials 
even  before  the  "trial  schools"  test  them.     /  •  , 
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(4)  •Precommend  that  an  independent. ^valuation  team  be  assigned  to 

th!?"       Sf^*'^^  ^5  ''^'^^       P''°j"^       materials  have  met 
^      4^!       i^^^l^"       establish  a  long^.range  evaluation  design  , 
for  the  total  project.     ♦  ■         "  .        '  ^ 

.My  impression  is  tViis  project  and  related  cury<ieulum  could  have  a  positive 

?o  £e  rp??LH'"'''H'H-"  '  l^.^Q^""'"'^^^  of  students  .if  tte  mateHal  "  ?o„  Jue 
to  De  refined  and  disseminated.         '  ,       .  v-wh-miuc 

Pan'elist:.  Or.  Donald  Dean  ^  -  '  .  - 

'J5Srses^?L\'^.rh''"'''^'°M  r'?e''^^k|"9:  'to  produce  80  or  more  mini-'"^ 
nooHc  %     .  assembled  in  various  combinations  t(f  satisfy  science 

needs  of  a. Variety  of  high  school  students.        .         -  %  science 

"  •   .•  ■  • 

The  minicourses  examined  were  in  various  stages  of  revision  tuf'even  grantii 
ntwc^fV^  of  widely  varying  quality.  -  Some  seemed  very  welt  done;  ■ 
others^need  extensive  correction  and  rfivision  generalVy.  '  . 

Ill^rj'S?"''^^  °"  "xu'"  Reproduction  is  a  good  fexample^of  wNt  I  thought  ^ 
D?eslnf.?  L'^^J'h  attempts  at  hymo?,  and  flny-boOk^"  ' 

Er!rHnn     ?  °    ^""T  If P^-^dUvti on  Were .heavy-haoded .  tasteless,  and  dis, 
tracting       was  not  offended  by  frank  treatment  .of  the  subject  nwtter 
catLTl'n,!?  appreciating  the  presentation  .was  not  th,t  I  am  Lrsophisti- 

1Sa[  r  Tr^n?Vl  H-'"'^      teen-agers,  but  that  tfe  story  was' so  dr?ssed 
up  that  I  could  not  discover  the  real  content.  .   •  . 

The  attetript  to  meet  the  needs'of  individual. students  was. admirable. 
Elaboratel  pains  were  taken  to  accomplish  this.    The  indi.vidual izatibn  made 
the  whole  assemblage  of  material  at  orlce  a  rich  ppportunity  for  a  student 
and  teacher  to  assemble  a  program  uniquely  vaJ-uabl?  and  at\he  same  time 
a  baffling  mass  of  material.    I  think  the  student  and  teachers  "will  need 
SfrLI"  """^       °^       opportunities  these  materials  present. 

Recommended  sequences  to  achieve  various  ends  should  be  developed. 

I  thought  a  splendid  effort  was  made  to  prgvidV  feedback,  to  those  revising 
the  program     Like  the  others  on  ihe  pane'll  I  felt  that  tr'?.Sa1eHais  were 
,°nt  out  with  some  specific  factual  mistakes,  but  more'  important,  some' 
materials  not  done  well  enough  in  general.    It  can  be  assumed  thaf  they 
will  be  well  done  in  final  form  but  trial  materials  seemed  to6  hastily 
written.  •  * 


Panelist:  M^^s.  Kuth  Ganong  ,  / 


The  program  deals  successfully  with  a  need  to  add  vari'ety'and  enrichment 
to  high  school  science  curriculum  for  many  types  of  students^.  It  offers 
an  individualized  system  for  students  to  look  at  a  tremendous  variety  . 
of  subjects,  and  seems  unique  in  offering  such  a  broad  spectrum  of  ' 
topics.  The  minicourse  format  should  stimulate  interest  in  many  Aspects 
of  science,  the  environment,  and  social  awareness. 

45s:    •  :       .  . 
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I  have  concerns  about  the  manner  in  which  some  of  the  materials  are 
presented.    I  am  bothered  by  the  Vush  to  press"  procedure.    This  seems 
to  result  in  some  information  that  is  sent  to  the  students  in  field  tests 
being  inaccurate.    Also  there  are  a,  few  rough  edges,  such  as  a  somewhat- 
insensitive  handling  of  Chapter  8  on  human  reproduction.    However,  the 
management  plan  provides  a  mechanism  for  feedback  and  correction  of 
inaccurate  or  inappropriate  materials. 

Therefore,  my  overall  impressio'^  cf  this  program  is  positive.    It  is  \ 
generally  well  written  and  informative,  and  the  program  is  run  in  such  \ 
a  manner  that  problems  in  presentation  can  be  corrected.  ^ 

Panelist:    Mrs.  Sarah  Hurst 

The  conceptualization  of  the  ISIS  minicourses  serves  as  an  admirable 
example  of  a  "systems"  model  in  education.    The  model  is  so  v/ell  designed 
that  one  is  almost  embarrassed  to  criticize  any  specific  component  or 
product. 

The  needs  assessment  was  performed  by  a  prestigious  group.    The  objectives 
have  been  identified  and  reviewed  by  representatives  of  appropriate  groups. 
Consideration  has  been  given  to  many  concerns  frequently  neglected  in 
the  development  of  instructional  materials.    The  readfng  level  of  diffi- 
culty-has been  carefully  controlled.    Relevant  topics  have  been  selected. 
The  activities  have  been  designed  to  ensnare  the  student's  interest.  The 
teachers'  manuals  anticipate  many  contin^ncies . 

Praises  of  the  ISIS  Project  are  plentiful,  but  one  part  of  the  system 
could  bear  reexam'i nation.    When  questioned  about  the  haste  in  preparation 
of  the  first  draft  of  these  materials.  Dr.  Burkman  indicated  that  the 
summer  writing  conference  created  the  time  constraints  that  lead  to  a 
number  of  errors  in  these  drafts  that  go  to  field  trial. 

The  iterative  plan  of  feedback  -  revision  -  field  trial  corrects  errors 
but  one  may  challenge  the  philosophy  that  eventual  effectiveness  is  an 
acceptable  value.    The  content  of  several  units  in  the  field  trial  stage 

considered  by  several  panel  members  to  be  trivial  and  tangential  to 
the  objectives.    Perhaps  the  preparation  subsystem  could  be  expanded  to 
permit  content  validation  before  field  trial.    What  are  blatant  errors 
and  obsolescent  material  teaching  the  students  exposed  to  these  f^eld 
trial  units?    Science  teachers  talk  to  students  about  accuracy  and 
doing  careful  work  bdt  they  don't  take  the  time  to  validate  their  own. 
Is  it  fair  to  expect  an  ordinary  secondary  school,  science  teacher  to 
be  expert  in  the  many  discipline  areas  the  minicourses  touch  so  that 
one  teacher  can  evaluate  and  guide  students  past  all  these  errors? 

J>e  mechanistic  persona-lity  chart  based  on  sibling  order  was  proposed  in 
the  sixties  and  was  still  in  one  respected  textbook  published  as  recently 
as  1967.    This  hypothesis  of  personality  development  has  been  rejected^ 
by  the  professional  peers  of  the  author.    Students  exposed  to  such 
materials  perceive  the  flaws  promptly,  as  the  student  member  of  our  panel 
did.    Does  such  an  experience  lead  to  a  generalized  rejection  of  social 
science?  ^  ^  ^ 


and  some  activUies  will  be  eliminated  that  are  not  wor?hy  of  thd^?ien- 
tion  of  students  or  the  expense  of  the  feedback-revis?on  process^^ 

The  contributii)/!  of  the  ISIS  minicourses  to  secondary  science  pA.r.Hnn 
represented  on. the  panel,  the  answer  to  this  question  seen.s  consistently 

I 

I 

Panelist:    Dr.  Eugen  Merzbacher   /■  '  ' 

-  sJflf^^l'i'rl'^"^"'"  in/conception  and  somewhat/ weak  in  execution 

scraints  which  iinhibit  the  achievement  of  the  highest  scientific  and 

-  pressi  ve,  but  one  can  hardly.  i4i.ne  that  the  product  of   sIs  have  been 

be  ipip  Jh;;^  ^'-''^-^n^  individua?  .-    However  T 

believe  that  iSlS  ,s  an  excellent  initiative  and  merits  continS  support. 

4sTL^k^-;i;^d^?.^\.^%^T:L?re^  t^^  ^-^^ 

n  the  rush  to  gjt  the  materials  out  to  the  pilot  schdols    n  uff  c  ent 
ttent|On  is  beir^g  paid  to  a  proper  review  by  subject  f  el^  experts 
In  addition,  an  independent  evaluation  fof  ISIS  should  be  i,Iplemen^ed^■ 

Panelist:    Or.  Robert  A.  Peura 


lUevpr'^f  fL^'^Ln;;li";h^t'^hf  '^^'^'k:'^'''  ^^^^^^^^  ^^^^^'^^^^  support. 

produced  L^'l^^^l^l^^^r'Zd^  T  J^Ls^Sd  7^ 
that  ,n  the  rush  t0  get  the  materials  out>  the  Si  o    Schools  tha    in  T 
icent  attention  is  being  paid  to  a  propeA  revlw  brsub  ec    f  e  d  exoerts 
In  addition,  an  independent  evaluation  of  l\lS  should    "    mp  eim^'  ed    '  ' 
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Pane^ist^  Mr.  Harold  Pratt 

In  my  estimation  the  ISIS  materials  represent  an  exciting,  much  needed 
addition  to  the  science  curriculuiTi  aiaiiable  to  the  high  schools.  The 
project  provides  flexible,  individualized  modules  on  a  wide  range  of 
topics  appropriate  for  use  by  a  wide  range  of  non-science  oriented 
students.    By  continuing  to  fund  diverse  projects  such  as  ISIS  theNSh 
is  providing  resources  which  schools  can  draw  upon  to  assemble  their 
own  curriculum.    Thus,  local  autonomy  in  curriculum  development  is 
being  enhanced  by  the  development  of  ISIS  materials.    I  encourage  the 
NSF  to  continue  the  support  of  projects  in  a  modular  format.  Schools 
that  I  am  familiar  with  are  requesting  "lore  short,  module  type  com- 
ponents to  modify  and  diversify  their  curriculum.    I  am  hopeful  that 
the  ISIS  project  will  influence  other  NSF  proposals  and  publishers  to 
develop  in  a  similar  format. 

Panelist:  Dr.  Leslie  W.  Trowbridge 

This  writer  views  the  ISIS  program  as  an  exemplary  effort  in  secondary 
science  education.-  It  promises  to  provide  a  refreshing  alternative 
to  the  current  mode  and  structure  embodied  in  the  rigid  pattern  of 
biology,  chemistry,  and  physics  in  grades  10,  11,  and  12.    At  the  same 
time  it  confronts  realistically  the  issue  of  individualized  instruction 
and  presents  a  workable  plan  to  meet  this  issue. 

Teacher  and  student  choices  are  increased  over  the  typical  opportunities 
for  choice  in  standard  science  programs.    This  may  have  advantages  and 
disadvantages.    For  highly  qualified  and  confident  teachers,  this  is 
an  advantage.    For  others,  the  large  quantity  of  materials  and  varied 
teaching  pathways  provided  by  ISIS  may  introduce  confusion. 

Any  trial  curriculum  will  contain  a  certain  number  of  errors  initially- 
ISIS  is  no  exception  to  this.    However  the  mechanisms  employed  by  ISIS 
to  detect  substantive  errors  in  the  materials  are  systematic.  Adequate 
safeguards  have' been  incorporated  to  insure  high  quality  materials  tor 
general  f5ubli cation. 

The  writer  looks  favorably  upon  this  curriculum  development  effort  and 
recommends  continued  support.  , 

Panelist:  Mr.  Andrew  Turner 

My  general  impression  of  the  curriculum  is  that  it  is  ^^jte  in 
some  areas  but  not  in  others.    In  talking  to  Dr.  Burkman  (the  Project 
Director)  I  found  out  that  one  of  the  games  ("Use  of  Energy  )  had  not 
been  suciessfSl  (the  rules  had  been  too  long).    I  think  that  it  would  have 
been  a  good  idea  to  get  a  student  or  students  to  help  design  the  game, 
or  to  model  the  rules  on  a  game  familiar  to  most  students  (e.g..  Monopoly), 

The  approaches  seem  to  be  well-written,  even  those  P^''^.?/^^%'°"\\"^ 
I  am  not  sure  I  approve  of.  In  this  category  goes  the  oo^  Characr 
teristics  of^Different  Kinds  of  Brothers  and  Sisters    tabl^i.i  the 
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Birth  and  Growth"  section.    After  checking  the  characteristics  or 
pane  ists  against^ those  of  the  chart  I  found  the  conLnt   o  be  of 
about  the  same  value  as  a  horoscope.    I  think  that  this  kind  of  thina 
can  be  beneficial  but  it  must  be  presented  in  the  r  g     context   a  a 

r  tl)  'Vul\llV''?''''''\''  ''"^''''^  -  '  se??S  fco  e 
or  study;.    Thus  its  existence  in  the  curriculum  is  sel f-defeatina 

I  believe  that  something  like  this  should  come  from  T  eacher  or  a' 
JacatJon)"  '  '°  ^°  ' 

Jhe'lS  sicttn?''"  ''''''''  '  '''''  ''^y  9-^'  especially 

bJ%a?kinc'Jn'  l^T.'^T.l  'n'  5'"^''^  format,  that  was  partially  abated  ' 
of  sty?  Stic  arL^2  '    '^'i-'°^'!u  "^"^9^^).  was  the  tremendous  amount 
student    hut  ?  th?nt         ?         f^'^^^  ^"^        J^^enile  for  high  school 
Dr    Yohe  mpnr  nnoH^  '^^ht  for  some  of  the  new  markets 

Dr.  Yohe  mentioned  (primarily  younger  kids,  some  in  elementary»scht)ol ). 

A  final  point  I  might  raise  is  about  the  scientific  correctness  of  the 
material  and  the  rationale  behind  it.    My  colleagues  and  I  spotted 
per^'    TZ'JnT"  section  on  pulmonary  arrest,  aJotheJ  that  a 

fnrr^     ^7      °" • ^?  fertilizing  the  ovum  is  determined  by  coriolis 
force,  and  a  possible  misconception  about  "weighing"  air  (where  several 
cubic  feet  of  air  balance  books].    That  last  is  true  only  in  a  vacuum 
which  IS  not  stated  in  the  curriculum.  vacuum, 

LJeHartJ^S^^o'^"'^'"^-'"^  P^''""^^  ^^^e-the  right  to  expect  the 

mater  a  1  they  are  given  is  as  correct  as  the  writers  and  publi sheers  can 
make  it.    In  talking  to  Dr.  Burkman  (the Project  director)  I  learned 
ho?nn     7^  ""''•'^'^  °"  °"  ^"  experimental  basis,  with  corrections 

th!s'sUuat?on'''°''  ^  '^^""^  ^^'''^^^  remedy  fo? 


Panelist:    Ms.  Judith  Yero 

(No  response  received) 


erJc 


45G 

44b 


D.  17.  e:  ISIS  (Panel  6):    Panel  Responses  to  9  Review  Questions 
Question  1:    Is  there  a  genuine  need  for  these  instructional  materials? 

IA.  The  report  on  the  Callaway  Gardens  Conference  indicates  that  a 
diverse  group  of  people  knowledgeable  about  science  education  concluded 
that  there  is  an  urgent  need  to  redesign  the  high  school  science 
curriculum. 

IB.  Declining  enrollments  in  high  school  science  courses  indicate 
there  is  a  real  need  to  provide  science  alternatives  to  those  now  in 
existence.    Also,  the  fact  that  some  teachers  are  attempting  to  develop 
their  own  materials  is  further  evidence  that  there  is  need  for  alternative 
programs. 

IC.  'According  to  the  projections  made  by  Ginn  &  Company,  the  ISIS 
materials  may  be  expected  to  penetrate  22,000  classrooms  within  a  five- 
year  period. 

ID.  Although  there  are  some  minicourses  and  modules  for  science  courses 
available,  we  are  not  aware  of  any  instructional  materials  of  the  scope 
of  ISIS  assembled  into  a  unified  package. 

>  — - 

Question  2:    Is  there  a  market  for  these  instructional  materials? 

2A.    We  are  unaware  of  any  other  products  which  meet  the  needs  of  the 
non-science  prone  secondary  student,  and  suspect  there  may  be  none  of 
the  scope  of  ISIS.    Therefore,  we  support  the  analysis  of  the  publisher 
that  there  may  be  an  adequate  market  for  these  materials. 

2t}.    It  is  the  opinion  of  the  panel  that  ISIS  materials  can  fit  into 
existing  curricula  in  several  ways:    (1)  as  a  complete  science  program; 
(2)  as  supplementary  minicourses  for  existing  programs;  (3)  as-xtireters 
of  minicourses  within  existing  programs;  and,  (4)  as  resource  material 
supplementary  to  present  courses. 

2C.    We  are  encouraged  by  the  Project's  interest  in  training  resource 
people,  including  classroom  teachers,  to  handle  effectively  the  ISIS 
materials.    Nonetheless,  we  believe  that  it  would  be  premature  to 
a-ssess  dissemination  plans  at  this  time. 

As  with  science  teacher  training  programs  in  the  past,  it  is  anticipated 
that  NSF  funds  will  be  available  for  implementation.    The  panel  is 
committed  to  the  position  that  the  success  of  ISIS  will  be  directly 
related  to  teacher  training  and  readiness,  as  well  as  to  the  nature  of 
the  materials  themselves. 

2D'.    There  has  been  a  significant  free-market  response  to  the  need  to 
modularize  curricula.    Current  journals  frequently  carry  advertisements 
from  publishers  describing  modular  materials.    Unfortunately,  these  have 
been  directed  tor  higher  education  and  have  not  been  significantly  - 
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TotldT^tf  l^^^'^'^l^y^y       secondary  school  journals.    It  should  be 

^i;erla5rs;2^"f;:i^jLJ^^:r?oT ^^^^ 

ISe  ?n"Lrt1oTaJ:ifa°bi:""        ^^^■^■^^^■^^'^^  °^  ^^^'^  P-^-^'-  ^^'t^  " 

rllSrkerfor'  fsfs'lJa^^en-Iu °"^J"dg'^ent  that  there  will  be  a  substantial 
nmrKcc  Tor  1Mb  materials.    A  significant  impact. of  these  new  materiaU 

ntlr^Jf,  r^""/  development  effort  in  the  private  sicto?  to  proJ  dl 
pefcepSn^  secondarylchool  Our 

Sf  mnfr?rJ^^     1  disseminated  and  implemented,  publishers 

of  more  traditional  materials  will  respond  creatively  in  an  attpmnt  to 
secure  for  themselves  a  portion  of  the  market     We  bel  evrth  s  wi  1 
.L'nnH.".''"''°i;''':'  beneficial  effect  on  the  nature  and  dfJers   y  of 
secondary  school  science  curricula  in  the  U.S.  for  years  tS  come 

^,:ri^lTe'''''^'°'''^  materials  possess  a  clear  p.rpn.P 

In'd  '"fo'?°mosrof1h?n±i°'        ''''  instructional  materials  are  clearly 
evidence  to  suDnnrJ  fh!  n   """""'''^  Persuasively  stated.    A  good  deal  of 
nf  fh^  ?n7o  ^"PPO'^^the  purpose  and  rationale  is  provided  on  oaqes  1-7 

cnai  tne  stated  goals  and  objectives  are  being-  fulfilled. 

The  minicourses  which  are  mul tidiscipl inary  can  be  used  to  supplement 

var  0  v^nf'IfnT  curriculum.    But  more  impor  an?  y  a 

variety  of  minicourses  can  be  sequenced  by  the  teacher  or  teachers  tn 

I''  '''''  °^  the^reat  majority'ol  st^dent  'w^o  a  e 
utililpd^L  r.n.'M''?'"  u"^^"  instructional  materials,  if  properly 

utilized  by  capable  teachers,  whet  the  intellectual  appetites  of  non- 
science  students  about  the  human  problenis  in  our  society  whire  the 
natural  science  and  social^ science  disciplines  interface. 

Ihl  ma;eMa^f  Jh"^  °^  ^^^'^"^^        incorporated  in  ' 

fh!  f!    h        ^""^jnto  the  suggested  teaching  strategies  provided  in 

the  teacher's  guides.  Both  the  teacher  and  the  learner  are  p  iced  in  ' 
aTqa?h:;  na'\°nd  '''''''  ^"^^^es  in  se?f.  ulde'd^eadlng. 

ca^^^?s^^";?;so:^ce>:r;s^"^"'"^  ^'''^  ^^^^^^^  —  -  ^ 
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Ihe  instructions  to  teachers  and  other  users  should  be  clearer  and  more 
explicit  regarding  adaptability  of  the  ISIS  materials,  including  w?ys  . 
in  which  they  might  be  incorporated  as  a  supplement  to,  or  component 
of,  existing  high  school  courses  in  science. 

It  is  not  now  sufficiently  clear  to  the  panelists  how  the  goal  of 
keeping  ISIS  materials  current  and  relevant  would  be  accomplished,  once  • 
they  are  released  conmercially.    The  importance  of  ISIS  in  addressing 
the  desires  and  needs  of  students  for  relevance  of  science  topics  - 
warrants  continuous  attention.    Revision  and  updating  of  ISIS  materials 
must  be  seryed  by  empirical  feedback  from  studeot,  teachers  and  lay 
persons. 

Question  4:    Is  the  content  of  these  instructional  materials  scientif- 
ically correct? 

The  panel  was  confronted  with  a  very  large  volume  of  curricular 
materials  which  could  not  be  evaluated  completely  in  the  time  available. 
We  found  the  trial  minicourses  and  their  emphasis  by  and  large  to  be 
.  accurate,  but  a  sampling  of  the  trial  materials  did  show  a  number  of 
errors,  some  significant,  most  trivial. 

Examples  of  the ^non-trivial  follow: 

(1)    In  the  Keeping  Fit  minicourse  (p.  41,  pp.  46  and  47)  illus- 
trations show  an  incorrect  and  potentially  harmful  way  to 
apply  pressure  bandages. 

{2)    In  the  Seeing  Colors  minicourse  illustrations  on  pp.  10  and 
11  are  erroneous. 

(3)  The  How  Much  Energy  materials  (p.  21)  state  that  strip  mined 
land  can  be  reclaimed  for  only  fifteen  cents  per  acre. 

(4)  The  minicourse  Radiation  included  incorrectly  labeled  material 
on, p.  4,  and  the  shielding  effects  shown  in. Figure  6.1  are 
inaccurate.  '  . 

The  panel  recognizes  that  these  materials  are  in  draft  ,form.    We  are  not 
aware  how  far  the  editing  and  checking  processes  have  progressed  for  any 
of  the  minicourses.    However,  we  suggest  that  such  errors,  which  creep 
into  virtually  all  newly  developed  instructional  materials,  be 
assiduously  pursued  during  the  content  reviews  by  specialises  before  the 
materials  are  commercially  released.    Part  of  this  review  proCess  should 
be  done  by  experts  other  than  those  who  have  participated  in  writing 
particular  minicourses.  ' 

Much  of  the  material  in  the  minicourses  begins  with  simple  activities 
and  proceeds  to  more  sophisticated,  theoretical  concerns.    In  employing 
this  approach  the  authors  frequently  based  their  minicourses  on  issues 

450 

ERIC  ,  ^ 


and  problems  which  are  presently  being  handled  in  the  news  media  and 
Which  are  being  discussed  in  non-science  high  school  courses. 

The  objectives  of  the  core  activities  and  the  excursions  in  these 
minicourses  aim  primarily  and  directly  at  producing  scientifically 
literate  citizens.    As  opposed  to  many  of  the  current  curriculum  devel- 
opment projects  (which  focus  on  the  best  or  the  poorest  students),  the 
ISIS  minicourses  ar^  directed  at  the  needs  of  the  very  large  "middle 
group,    especially  at  those  students  who  are  non-science  prone. 

'The  flexibility  proyided  by  the  modular  format  enables  the  teacher  to 
tailor  the  materials  to  local  needs,  and  the  options  given  to  each 
^:«3c     V        ^^^^  minicourse  provide  a  desirable  means  to  meet  the 
needs  and  personal  preferences  of  students  as  individuals.    Both  of 
these  levels  of  adjustment  pan  make  these  materials  more  appealing  to 
the  student  clientele  than  the  more  traditional  textbooks. 

The  opportunity  for  these  adjustments  and  the  "offbeat"  approach  mavr 
excita  some  students  who  are  inclined  to  shun  science  to  elect 
additional  coursework  in  science. 

There  is  also  provision  by  waj'  of  advanced  activities  to  service 
students  who  are  already  committed  to  going  on  to  college. 

♦ 

The  intent  of  ISIS  -is  to  cover  virtually  all  of  the  scientific  disci- 
plines found  in  the  usual  high  school  curriculum.    However,  these 
disciplines  are  approached  through  social  problems  or  experiences  one 
does  not  ordinarily  think  of  in  formal,  scientific  terms.  Examples 
include  the  chemistry  of  household  detergents  and  the  biological 
principles  behind  growing  house  plants. 

TcTc^u'^^^^^?''  leading  students  through  an  entire  year  (or  more)  of 
iSIS-based  instruction,  the  choice  of  topics  is  not  imposed  by  the  ' 

The  ISIS' materials  can  also  be  used  advantageously  as  supplements  to  . 
coursework  which  is  not  based  primarily  on  ISIS  minicoursea. 

Question  5:  -Is  the  content  of  these  educational'  materials  educationally 
.    '  sound?   —  ^ 

 « 

/  • 

5A.    Individualized  Science  Instructional  System  is  a  response  to  the  • 
need  to  design  an  alternative  system  that  can  function  totally  or  supple- 
mentary to  secon.dary  school  science.    It  will  provide  interested  schools, 
teachers,  students  and  parents  an  alternative  and  flexible  form  of 
soence  teaching  and  learning.   .Curriculum  materials  of  the  packaged 
individualized  variety  represented  by  ISIS  may" bring  an  automatic 
reaction  from  those  segments  of  a  school  community  whq  see  the  basic 
traditional  school  program  as  being  continually  eroded  by  contemporary 
educational  change.    Those  who  favor  a  structured,  sequential  approach 
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to  learning  will  definitely  react  negatively  to  a  curriculum  which  they 
view  as  scientific  smorgasbord.    Conversely,  those  educators  and 
parents  more^ tentative  in' their  search  for  educational  answers  will 
see  In  ISIS--and  other  new  curriculum  programs--an  opportunity  to 
enrich  their  present  work.    Students  may  also  enjoy  the  options  and 
contemporary  topics  of  the  program,  although  the  premise  that  students 
desire  choice  is  neither  proven  or  unproven.    Innovative  instructional 
programs  like  ISIS  necessitate  in-depth  in-service  teacher  training.*' 

5B.    ISIS  content  and  approach  are  not  designed  for  students  who  plan 
a  collegiate  major  in  science.    Students  who  plan  to  major  in  science 
can  best  be  prepared  at  this  time  by  more  established  programs.  A 
positive  factor  of  these  materials,  however,  is  their  structure,  which 
capitalizes  on  prior  student  experiences  as  a  means  of  helping  them 
internalize  new  information  and  concepts.    This  process. is  reinforced 
further  by  demanding  that  students  use  these  new  acquisitions  in 
formulating  more  extensive  conclusions  concerning  both  technological 
and  societal  problems. 

The  content/approach  of  ISIS  has  the  basic  challenge  of  identifying 
the  "terminar*  student  at  the  freshman  level  of  high  school-  Career 
choices  change   significantly  for  a^  substantial  portion  of  the  population  . 
between  adolescence  and  young  adulthood.    The  responsibility  of  American 
secondary  education  is  to  prepare  young  people  in  basic  skills  and 
knowledge  in  such 'a  manner  as  to  expand  career  alternatives.    The  numbers 
of  seemingly  terminal  students  who  later  pursue  higher  education  are 
legion  and  the  American  system  of  educatibnal  choice  and  opportunity  • 
"al lows  for  this. 

Students  who  opt  to  complete  the  mini  courses  will  probably  be  able  to 
complete  the  core  activities  and,  more  important,  have  the  opportunity 
to  explore  freely  in  a  depth  of  Teaming  that  might  normally  be  denied 
them.    The  evident  danger  is  that  the  more  able  student  will  select 
excursions  rather  than  advanced  activities.    Taken  by  itself  teacher 
judgment  of  capability  has  limited  validity,  yet  the  success  of  motivation 
for  this  program  would  rest  jointly  with  the  teacher,  student,  and  parent. 

5e.    As  already  noted  in  the  thesis  sentence  of  Question  B,  the  students 
who  desire  a  solid  background  in  science  should  have  alternative  programs 
available  to  them  in  the  more  traditional  areas  of  biology,  chemistry 
and  physics. 

Disiriterested  youngsters  may  or  may  not  be  moti verted  by  the  materials. 
The  reason  for  the  disinterest  has  to.be  established  first.  '  Any  student,  . 
however,  who  has  a. particular  in-d^pth  interest  might  desire  to  pOrsue  a 
minicourse  in  conjunction  with  a.  more  stt'uctured  program.    This  could  be  v 
the  great  strength  of  ISIS:  a- program  \f\  conjunction  with,  rat.her  than 
in  place  of  traditional  programs. 
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50.    Affording  wide  areas  of  choice  permits  a  school  or  instructor  fn 

?l°nJ.^°f''h         '^'^  ''''''''''      controversil?     Sore      '  ' 

pKIho  ^1  students  and/oy  parents  who  desire 

?2i"exp7ora?MSn'"'' "linicourses  permit  individuals 

The  ovsraTl  handling  of  sensitive  materials  appears  to  be  satisfactory 
dv  ca"t  d    n  11'''  ''''^'''l''''''        generaJ  good  taste  are  aVtic'Sf^rly 
?.Hpn  nni  !  '^'l  '7'-  """^^  give  g^eat  concern  to  value- 

llnT^  ^""tions  to  decrease  the  possibility  of  personal  bias  and  to 
avod  gross  comic  approaches  to  the  material.    The  use  of  the  Ginn 
muTti-ethnic  criteria  should  insure. avoidance-  of  thjs  type  of  eJrSr.- 

5n"n^h^^^^°"  i-^  ^^^"^'^^  that' current  traditional-science  programs 
ItuZoll  "^^e        adequately*  meeting  t^e  needs  of  all 

students,    SIS  proposes  to  offer  an  alternative  thred-year  program  of 
Jat'I  "J'!'"'  ''''''  P^^a^^-"  additionally  accepts  .notheT^^'^^ 

H?^r.r?r.i  !    "'J^  """'^  effectively  when  choice  is  involved       '  .  ' 

Hi«:torica  ly,  schools  have  offered  a  systematic,  formalized  approach 
^^^''"^"g  experiences  not  easily  come  by  through  youthful  ' 

of  ^p^;S?n^'''^'^^'•  .1^^°°^'  -"^^^  P^o^i^e  the  basic  tooU 

Of  learning  so  that  students  can  respond  better  to  the  informal  learnina' 
experiences  of  the  sandlot,  ball  parks  or  general  life  arena  ^- 

There  is,  therefore,  serious  question  that  ISIS,  or  any  other  single 
r  a  am     ;?  completely  sound  as  an  alternative  ll?enL 

S^oS;  il  Li  o"^'.-°''T''  *^^n  adjunct  and  complement  to  current 
programs    s  not- questioned,  provided  the  teacher  exercises  careful - 
judgment  in. the  use  of  the'  r«ateriajs.    Educators  would  fc.'  wise  to        '  - 
nrtij^context':""'''  consider ,  them  in  a  supplementary  or  alter-" 

Question  6:    ^reth^  proposed  and  antioipated  outcomes  ^fthpin^frnrt^-nnfli 
materials  desirable?  ;  ^^-^ 

H^ii/^f?  'materials,  designed  to  be  relevant  to  non-science  prone  student's 

hl^^  patterns,  should  be  stimulating.    A  possible  result  of  the 
^?mH?Ic     A    'materials  is  increased  interest  and. participation  in  science 
studies.    A  suggested  second  possible  result  is  a  decrease  in  the  high 
school  dropout  rate,  particularly  where  science  is  a  required  course 
for  graduation.    However,  caution  should  be  used  to  assure  that  there  is 
no  de-emphasis  on  the  quality  of  the  program  offered, to  college-bound, 
science-oriented  students,  ^^u'lu. 


rnnl  }     Z    J    '"""v"^       modules,  with  little  or  no  modification, 
could  be  effective  wUh  groups  other  than  those  now  proposed.  For 
examp  e,  the  units  "Heart  Attack"  and  "Cells  and  Cancer"  could  be 
effectively  used  in  a  public  education,  health  maintenance  program. 
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68.    The  average  students  should  emerge  from  their  science  programs 
with  a  somewhat  greater  appreciation  for  the  following  aspects  of 
modem  science:  ' 

1.    Problems  involving  the. relationship  of  science  to  society. 


2.  The  fact  of  modern  life  that  while  science  does  have  more   

or  less  definitive  answers  to  simpler  questions,  it 

doesn't  usually,  have  "the  answer"  to  more  complicated 
questions  of  sociajl  importance.    Typical  of  the  latter 
•    are  th^  questions  on  energy  resources  .and  fluorocarbons 
and  the  upper  atmosphere.    .  '  " 

3.  Pr6blems  and  questions  on  which  the  students  themselves 
may' have  an  innate  curiosity.    (Typical  examples: 
Musical  Sounds.  Seeing  Colors.  Keeping  Fit.) 

6C.    Some  of  the  greatest  unforseen  problems  could  arise  through  the 
frequent  transfer  of' students  between  schools  in  a  mobile  society.  For 
-'example,  how -would  a  student  trained  through  one  year  in  an  ISIS  program 
'transfer -credit  if  he  moves  into  a  schooTs:?stem  having  conventional 
-/'science  curricula?    ISIS  coursewor-k  may  not  always  substitute  for 
traditional  science  coursework  for  students  planning  to  enter  certain 
specialized  post-high  school  programs  (e.g.,  nursing).    Presumably,  the, 
standard  coursewpr'k  would  be  followed  by -students  going  into  science  or 
technology  areas- in  college--but  introduction  of  ISIS  courses  could  ; . 
~act  to  induce  the  students  to  examine  career  choices  earlier  in  their 
high  school  career.  ^  ,  '  • 

60  "  Publishers   guidelines,  by  Ginn  &  Company,  should  act  to  minimize 
such  biases  or  stereotyping.    The  minicourse  Touch  the  Earth  showed 
diamoRds  as  historically  being  "girls'  best  friends"  which  caused  a 
concern  that  such  a  reference  could  possibly  be  misinterpreted  and 
therefore  create  problems  of  this  type.    The  political  ramifications 
of  the  materials  should  also  be  carefully  scrutinized.    In  sensitive 
areas,  extreme  care  must  be  taken  to  insure  that  all  factual  material 
presented  is  correct  and  chosen  for  proper  balance:    For  example,  in 
the  minicourse  module  Let's  Eat,  it  is  no  longer  true,  aj^inustrated, 
;  that  DDT  costs  are  partially  responsible  for  high  food  prices.    It js 
more  truthful  to  say  that  higher  food  prices  resulted  from  the  fact  that 
DDT  use  has  been  barred,  and  its  substitutes  are  mora  expensive.  In 
the  same  minicourse,  the  inefficiency  of  plant  to  animal  protein 
conversion  must  be  modified  to  include  the  fact  that  most  of  the  plant 
material  involved  in  animal  feeding--e.g. ,  grass-is  inedible  by  humans. 
In  general,  however,  the  sampling  to  which  we  were  exposed  indicate  a 
very  fair  and  balanced  approach  to  the  issues  raised  in  this  sub-question. 

6E.    The  fact  that  these  courses  are  individi>al'ized ,  hf  short  duration, 
and  contain  elements  of  individual  choice  may  generate  an  attitude  of 
responsibility^  in  the  minds  of  the  students,  provided  tiat  they  are 
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properly  supervised.    A  thought  frequently  expressed  by  the  panel  Is 
that  these  minicourses  may  well  .strengthen  individuals  reading  ability 

-through  the  necessity  of  having  to  follow  the  directions  for  the 
laboratory  portion  of  the  coui^se.    On  the  other  hand,  the  students  will 

\probably  not  exercise  their  abilities  toward-the  use  of  library  and 

cr'L'"^-^'''^^^  minicourses  are '"packaged  with  the 

iitmost  efficiency."  ^ 


6^    The^paim^'terieves  that  the  detailed  results  of  the  actual  field 
tejts  wi  th  teachers  and  students  would  be  .very  helpful  at  the  present  . 
sf^e  of  evaluation.    It's  difficult  to  judge  whether  the  level  of  some 
of  the  minicourses  is  correct  without  such  -  feediback. 

Question  7:    Dg_.lhes8  instructional  materials  present  implpmpnt.atinn 
■\  problems  for  -the  schools?      *  7  

7A.  „  ^iew  curricular  programs  in  all  areas  stand  the  greatest  chance  of 
succesj  when  teachers' are  prepared  to  handle  them  effectively.  The 
iSfS  pi\ogram.  taken  as  a  complete  secondary  science  program,  is  a 
radical!  departure  for  many  science  teachers.    Needed,  therefore,  would  ' 
be  intei^sive  training  in  individualized  instructfoh  for  those  teachers 
interested  in  modifying  or  ad*apting  their  present  science  teaching" 
practiced  to  support  ISIS's  minicourses.    The  jnost;  valuable  form  of 
.training  \would  be  intensive  surmier  workshops  of  four  to  eight  weeks 
duration  or  a  planned  program  of  Weekly  workshops  during  the  school  year 
preceding  the  first  use  of  ISIS.    In  addition.  reinfo»^cement  (periodic 
workshops )\  should  be  provided  for  teachers  during  the  initial  implemen- 
tation oeriod.        •>  ' 

.     '  ■  \  '  '  '  ' 

It  IS  to  be'  noted.  hoWever,  that  teachers  who  elect  to  use  ISIS  material- 
to  complement  their  regular  class  program  would  need  less  extensive 
training.    Each  minicourse-  is  sufficiently  progrartmed  and  detailed"  to 
be  used. with  little  difficulty-  in  a  supplementary  manner. 

7B.    The  judi\cious  choice  of  materials  to  siJipplement  and  enrich  current 
science  programs  would  pose  no  special  problems  for  schools.    A  total 
adoption  of  the  ISIS  program,  could  present,  faculty,  staff,  equipnent 
and  schedule  problems  for  any  school  which  jdid  not  fully  explore  the 
ramifications  bf  such  a  program  prior  to  its  adoption.    Scho0ls  should 
examine  fully  how  they  ean  best  utilize  thd  ISIS  materials  in  terms  of 
/the  needs  of  their  students  and=  school  organization.    Whatever  entry  the 
*naterials  nake  into  a  secondary  science  prbgram,  the  effective  use  of 
Uheminicourses. should  not  have  to  be  compromised  by  faulty  teacher  or 
rJ^dmmistrative  judgment.  ] 

■'7C.    Curriculum  programs  which  are  composed  of  consumable  components  ■ 
tend  to  be  somewhat  more  costly  over  a  period  of  years  than  programs 
which  utilize  hard-cover  texts.    The  purchase  of  the  latter  is  a  long- 
range  program  commitment  because  of  increased  prices.    Lower  cost 
consumable  materials  have  the  advantage  of,  being  more  easily  replaced 
within  a  shorter  time  period  if  they  prove  to  be  ineffective. 
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Genera-lly  speaking;  costs  of  new  programs  tend  to  I.B  ur^der estimated 
in  the  initial  planning'  stages.    The  flexibility  pf  the  ISIS  program,.^, 
however,  should  aflow  a  system  to  phase  in  those-^modules  it -deems 
desirable  at  a  cost  factor  not  overly  e>t^cessi>^.    A  tota-1  .plunge  into 
this  program,  as  with  others,  could  be  both  a  cost  apd  implementation 
shock.  .    , , 

1 

7D.    Most  secondary  science  teachers  should  be  well  enough  prepared 
in  science  to  handle  a  large  number  of  the  proposed  minicourses.  The 
inherent  danger  in  the  preparation  of  most  teachers  is  that  they  are 
$0  specialized  in  one  discipline  of  science  that  /they  will  have  a  . 
tendency  to  propel  students  towards  those  minicolirses  that  they  (the 
.{eachers)  find  most  exciting,  thereby  negating/the  free  choice  .  , 
Objective  of  the  ISIS  program.    If  teachers-/se  the  materials  in 
supplementary  fashion,-  tfiiswill  not  be  a  ^problem.    It  would  S6cm, 
though,  that  any  school  System  that  adopts  ISIS  totally  would  benefit. 
'  firom  teachers  trained  more  generally  iif  science  than  speci ficall)*^  in 
biology,  chemistry  or  physics.  X 

7£.    Since  the  ISIS  progVam  i,i<el f  never  assumes/  to  meet  the  needs  of^ 
the  science-prone  student^ -Alternative  programs  for  the  science-oriented' 
student  must  be  continued.    Not  all  teachers  and  students  can  work 
effectively  in  a  t^sHy  individualized  program.    Since  science  teacher 
preference  and  -differing  student  learning  needs  are  real  school  concerns, 
alternative  programs  should  be  made  available.  j 

In  summary,  the  degree  of  difficultyin  the  implementation  of  the  ISIS 
nvaterials  will  depend  entirely  upon  ttjfi.=j:orimitment  a  school  system 
makes  with  them.  '  Those  sys.tems  who  select  minicourses  wisely  and, 
thoughtfully,  considering  teacher,  student  and  parent  demands  shoi|Jl(J 
havie  little  or  no  difficulty  making  good  use  of  the  materials.  The' 
systems,  however,  which  arbitrarily  introduce  the  program  could  encbunter 
somb  resentment  from  segments  of  the  school  community. 

A  district  that  senses  a  need  for  a  total;  pr9gram  such  as  that  offered 
by  ISIS  would  be  wise  to  justify  that  need\through  parent-studentr  ' 
teacher  involvement.    Since  behavior  modification  will  be  needed  f rom^  • 
all  Ithese  groups,  they  should  have  the  opportunity  to  decide  the  degree; 
a.id  direction  of  that  modification.    Once  the  initial  barrier  to  the 
adopition  of  the  program  is  breached  by  having  all  groups  express  ? 
desire  to  explore  ISIS,  then  specific  aid  will  be  needed,  through 
institutes  and/or  workshops  in  the  training  of  teachers.    Parent  workshops 
willalso  prove  most  beneficial  in  meeting  the  overall  objectives  of 
the  program.  • 

'  .  »  ' 

Question  8:    Arc  the  costs  for  implementing  these  instructional^  materials 
reasonable? 

8A.    We  believe'  that  it  is  not  possible  to  assess  adequately  the  implemen- 
tation costs  within  the  framework  of  the  data  and  experience  available  to 
the  panel.    In  the  first  place,  comparable  materials  are  not  on  th&  market. 

OO 

9^-    -  "454 


SfSfwB.    M"'^^'  ^':^"ecessarily  restricted  to  assessment  vis-a- 
visJnonc(?»parable  materials.    In  the  second  place,  costs  will  depend 
on  the  degree  of  utilization.   Use  of  ISIS  materials  to  supp  ement 
traditional/ courses  presents  a  set  of  c|st  factors  quite  different 
from  tiiose  presented  by  the  use  of  ISISf materials  to  replace 
traditional  courses.    Since  both  extremes  are  likely,  as  well  as  many 

b«?   N'MVd?v^'yi^?^rP^'"^'"i^'^:°"         estima^es'lrr  JobJeL  ic. 
?ntorL;  J  I  -^'  'lu^^^  succeeds  in  attracting  and  retaining  studenf 
cutltl   ln^  ^T^   he  increased  enrollments  can  result  in  additional 
Vn!f!  %  K  ^  laboratories,  and  a  greater  number  of  teachers.  These 
iffll  ?Jt<''"^  successful"  are  not  quantifiable  at  this  time.  Finally. 
!  ^phhLL  ?  P'-^'""  '^'^.^^  successful,  teacher  retraining  and 
r!n  k!     .  °  .P!:°§''""  "'^^  '^^  necessary.    The  cost  uf  such  programs^  ' 

,  rtim^%e"rSelXS?:J."^"^*^^"  - 

olliJit  satisfied  with  the  ISIS-Ginn  implementation  cost 

r     -K         °^       reasons  related  to  this  lack  of  satisfaction" 
TaSS  rpm?  Additional  problems  ariie  with  reference  to  start- 

u^^  a^d  ref  11  estimates.    The  proposed  ^tart-up  costs  of  $1?  90/student 
tradiitional  programs  and  $6.30/student  With  isi<;  materials  se«S  to 
assume  a  brand  new  high  school  in  which  no  pre-existing  printed 
wurihiS???  ^^^'l^'^l^-^  I"  already-established  schools  start-up  costs 
with  the  IS  S  materials  should  include  the  cost  of  prematurely  retiring 
materials  already   n  use  or  should  present  a  two  to  five  year  phase-  n 
to  exhaust  materials  already,  in  use.    In  the  absence  of  data  on  the 

KiiJel^Te'e^^^^^^^  '''''''''  -'^^  ^ 

We  do  not  believe  the  ISIS  materials  will  be  handled  50  gently  by 
students  that  they  will  last  two  years  as  the  refill  estimates  iridtcate. 
The  informal  nature  of  the  materials  will  encourage  student  marking  and 
increase  loss  as  well  as  casual  non-malicious  abuse,  especially  as 
material?  are  used  outside  of  class.    If  they  cannot  be  taken  out  of 
class  by  most  of  the  students  using  then,  the  ISIS  materials  are  of 
limited  va  ue     If  they  can  be  taken  put  of  class  they  are  unlikely 
to  be  usable  for  two  years.    In  a  program  completely  converted  to  ISIS. 
iLh?"   I  ^""^"^"^  ^^'^  ''^^^""^  substantial  covers  on  the  minicourses  it 
might  not.be  reasonable  to  project  use  by  more  than  one  set  of  students. 

8C     There  are  alternative  ways  of  meeting  the  needs  to  which  the  ISIS 
materials  address  themselves.    These  include  freeing  sufficient  teacher  - 
time  to  generate  minicourSes  locally,  increasing  the  use  of  field  trips 
studies,  and  infusing  the  classroom  with  talented  .people  from 
outside    as  adjunct  faculty.    It  is  our  judgment  that  none  of  these 
is  likely  on  a  widespread  and  sustained  basis  due  to  the  fi'scal  crunch 
severely  strapping  many  school  districts  coupled  with  the  built-in 
tendency  to  reinforce  the  sta-tus  f^uo,  whatever  it  is. 
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60.    We  view  the  societal  c|)Sts  of  implementation  as  negligible  if  the 
use  of  ISI5  materials  is  voluntary  at  all  levels.    If  their  use  is  . 
imposed  by  states  on  unwilling  districts  or  by  districts  on  unwillitig 
teachers  or  by  teache»:>s  oniunwilling  students,  the  societal  costs 
increase.    On  the  other  hand,  the  societal  benefits  from  widespread;, 
and  sustained  use  could  be  considerable.    These  benefits  could  incl'ude 
a  more  rapid  realization  of  interdisciplinary  problem-focused  learning^ 
situations,  the  fostering  bf  learner  independence,  more  students 
attracted  to  a  scie.'.tHf ic  way  of  thinking,  and  an  increased  level  of 
literacy,  scientific  and  otherwise.    Part  of  the  answer  to  the  question 
of  why  Johnny  can't  read  is  that  there  isn't  much  reading  materials 
around  school  that  is  of  interest  to  him.    We  believe  that  large 
numbers  of  high  school  age  "Johnnies"  can  be  interested  in  the  ISIS 
materials.  / 

8E.    Finally,  we  are  committed  to  the  proposition  that  curriculum 
development  and  implementation  work  must  continue  to  be  done  somewhere. 
If  implementation  costs  are  problemntic*   developmental  costs  are 
probably  prohibitive,  in  the  private  sector,  at  least.    Our  conclusion 
i>  that  the  Federal  Government  must  continue  in  their  role  as  a-  catalyst 
tc  foster  developmental  work  and  be  prepared  to  assist  with  implementing 
particularly  in  regard  to  teacher  reorientation.    It  would  be  very 
unfortunate  in  a  rapidly'^  evolving  world  of  ever-increasing  technological 
complexity  if  the ^Federal  Government  chose, to  sit  idly  by  while  curricular 
stagnation  spiraled  through  the  land.    One  result  would  be  to  accelerate 
further  the  -Tuture  Shock"  already  afflicting  many  of  our  citizens.  It 
'^is  our  judgment*  that  if  an  ISIS-like  project  didn't  already  exist,  it 
wuld  be  necessary  to  create  one! 

Question  9r    Is  the  management/organization  plan  adequate  for  producing 
these  instructional  materials? 

The  ISIS  project  provides  for  a  meaningful  amount  of  oredevelopment 
input  from  a  variety  of  sources  and  extensive  feedback  from  students, 
teachers,  and  center  leaders  in  both  the  structured  and  unstructured 
modes.    The  students  also  respond  to  the  ISIS  materials  through  test 
results  which  are  analyzed  item  by  item  and  which  have  already  resulted 
in  demonstrable  modifications  (to  the  extent  of  shelving  one  minicourse). 

The  latter  action  demonstrates  not  only  that  this  part  of  the  management 
plan  fulfills  its  function  but  that  the  managerial  staff  is  sensitive  to 
this  Input. 

There  have  1  ike¥rse"5eerrchanges  in  tne  advisory  sr.ructure~ proposed  ; 
originally  irt  recognition  that  plans  were  not  working  out  satisfactorily. 
By  modifying  the  unwieldly  33-member  advisory  board  into  smaller  task 
forces  charged  with  specific  johs,  the  project  leaders  have  produced 
what  apr'^ars  to  be  a  more  streamlined,  efficient  arrangement. 
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Concer^ns  within  this  panel  on  failure  of  the 'internal  monitoring 
processes  to\reduce  errors  in  early  drafts  or  the  friinicourses  relate 
basically  to  t^he  need  for  more  evaluation  for*  sciei\tific  cofrtent  and 
for  sensitive 'issues.    We  understand  that  tin)e  constraints  imposed  by 
the  Foundation^  by  the  publisher,  and  by  the  necessity  to  provide  a 
working  package  of  tninicourses  to  trial  schools  no  liter  than  . 
September  of  the  trial  year  prevent  the  thorpughness  |n  review  which 
the  project  leaders  would  prefer.    We  are  also  aware  that  the  publisher 
has  supplemented  these  reviews.  . 

/      •  \  ' 

Nevertheless,  we  recommend  that  every  effort* be  made  to\ review  each 
revision  by  more  than  one  competent  person  and  that  particularl>  the 
pitfall  of  having  only  the  author  search  for,  mistakes  be^avoided. 

/National  Science  Foundation  personnel  are  w^ll  informed  of  the  progress 
of  the  project  by  virtue  of  site  visits  and  through  voluminous  written 
material.    They  receive  both  draft  materials  and  finished  products. 

In  summary,  the  management  appears  sound  as  an  organizational  pattern 
and  as  a  functioning  mechanism. 


1")    Additional  comment  by  Dr.  Hilliard  Jason: 

"In  general,  the|  ISIS  materials  can  be  considered  educationally 
sound,  being  based  on  principles  of  educational  design  th'^t  are 
consistent  with  the  recommendations  of  many  of  our  leading  con- 
temporary educa^ti^al  thinkers.*' 
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D.  17.  f:    ISIS  (Panel  6):-    Individual  Panelists*  Responses  to  10th 

Review  Question:    What  are  your  general 

Panelist:    Dr.  Tod  F.  Andrews 
The  ISIS  j:qn£ept 

l'^'!  ri  l^'^  ^urricular  materials  available  for  the  secondary  school- 
science  teacher  are  designed  for  study  by  groups  of  students;  rjany  of 
the  materials  are  primarily  teacher-centered  as.  opposed  to  student- 
centered.    The  ISIS  minicourses  are  primarily  designed  for  the  student'. 
There  are    teacher  s  guides  and  other  materials  to  aid  and  abet  the 
teacher  in  assisting  the  student  in  guiding  his/her  own  learning. 
This  way  of  studying  and  learning  should  be  highly  desirable  for  most 
students.    ThevUudent-centered  design  of  the  minicourse  and  the 
materia,] s  for  teachers  are  impressive. 

The  current  high  school  science  courses  service  best  the  college  bound 
science  prone  students.    A  great  number  of  intelligent  students  in  high 
schools  are  not  science  prone.    Most  of  these  students  could  learn  a 
great  deal  of  science  by  using  the  minicourses.as  an  ddjunrt  to  or  in 
heu  of  some  of  the  existing  science  courses iThe  minicourses  should 
provide  an  Mternative  science  experience  for  non-science_students. 

The  interdisciplinary  (mul tidisciplinary)  nature  of  the  ISIS  minicourses 
is  aesirable.    The  non-science  prone  student  is  more  likely  to  be 
interested  in  topi^cs  and  issues  that  to  him/her  are  "real"  and  reiated 
to  daily  experiences.    The  minicourse.  attempt  to  assist  the  students  ■ 
in  acquiring  science  information  as  it  relates  to  topics,  issues, .and 
problems  that  ar«  of  special  interest  to  students.  ^ 

The  packaging  of  student-centered,  topic-oriented  minicourses  that  can 
be  acconplished  in  a  few  to  several  weeks  is.  a' desirable  fpature.*  It 
shoulf*  allow  students  some  alternative  cnoices  of  topic,  to  scucfy  ' 
with"abi1uj'^''''"^  learning  good  science  at  a  pace  commensurate' 

The  insti^uctional  objectives  in  each  minicojrs'e  are  clearly  def-ined  both 
for  the  sTQ-cfent  and  the  teacher..   The  initial  objectives  and  activities 
leading  to  these  objectives  are  reTa*ively  uncomplicated.    As  the  student 
progresses  through  the  minicourse,  the  Activities  become  increasingly 
sophisticated.    This  is  a^  sound  approach  to  learning. 

JJl?.  J'lini?  pur  s  e 

The  titles  of  the  ISIS  minicourse  trial  editions  indicate  that  most  are 
built  around  social%  relevant  issues,  topics  and/or  problems,    ^ome  deal 
more  with  life  science  (biology)  information  to  be  learned,  whereas  others 
d,irect  learning  more  irt  physicd  science  (physics  and  chemistry!     But  all 
minicourses  are  mul tidi scipl inary  to' some- extent,  a  very  desirable  attribute 
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The  core,  advanced  and  ej<cursion  activities  are  educationally  sound 
features  of  the  minicourses.    The  core  activities  aopear  to  be  primarily 
designed  to  guide  the  learning  of  the  non-science  nrone  student,  the 
advanced  and  excursion  activities  may  better  serve'  the  science-oriented 
and/or  very  intelligent  non-science  student,    in-  this  reader's  opinion 
greater  emphasis  should  be  given  to  the  -core  and  less  to* other  activities 
in  future  minicourses. 

•» 

The  recent  (revised >  format  for  the  minicourses  represents  a  desirable  ' 
improvement  in  design.    But  this  reader  has  reservations  about  the  great 
r^^u-  ""^^oo"!        <^he  leveLof  sophistication  of  the  i<ittial  activities 
Feedback,  from  students  and  teachers  in  trial  centers  should  address  these 
concerns. 

The  social  relevance  .of  the  minicourses  is  commendable.   -Education  in 
the  sciences  should  assist  students  in  evolving  a  value  system  But 
the  structure  of  the  riaterials  and  the  practices  of  the  teachers  should 
not  indoctrinate  students  with  a  prescribed  value  set.    The  minicourses  ' 
appear  to  be  relatively  free  from  obvious  value  bias.    Some  of.  the 
Illustrations,  as  pointed  out  by  Pa*nel        -suggest 'a  Social,  economic  , 
stance  that  may  be  politically  unacceptable  to  serve  people.    The  ISIS 
staff  should  be  encouraged  to  have  lay  persons  that  are" pol i tically 
alert  and  concerned  examine  the  minicourses  to  identify  politically 
sensitive  components.    The  grim  editorial  guideMnes  are  specific  about 
sexist,  racisA  issues,  but  are  less  co/icerned  about  political  issues. 
»  . 

^A5251''ce_i1aJ;erid^^  ' 

t 

Jhb  resource  units  appear  to  be  very  useful  materials  if  prooerlv  usPd 
The  student  is  frequently  guided  to  a  particiJar  ros.urrp  un?-  wnenevcV 
U  seems  probable  he/she  might  be  in  need  of  o  ncjrtir:: j^r  skfll  or  some 
bdc<ground  inforricUion.    Thi s'oncourages  the  student  to  seek  ^nFoma^iori  - 
at  a  time  when  ready  to- use  it--a  log.icai,  ■sensibie  prcces'= 

'later i,i Is  for  Tertj^hers 

The  ISIS  "Teacher's  Manual  -  Doing  Minicourses"  .md  -Teacher's  H.irdboo^  - 
Hanaginq  ISIS"  are  use,ul  document:  to  acquaint  te.K-he>  s  ..ith  the  hi';,,-  , 
lights  of  tie  ISIS  niaterirsls  and  the  ways  in'vvhixh  stu.enf-  end  tearher  s 
might  use  them.    The  individual  Teacher's  Guide-,  -or  e^cb  mlnivourse  are 
also  Lsoful  in  guiding  ^^the  teacher  in  her/his  role  ?s-'d  c.nalyst  (rcscirr.e 
person  or  facilitator)  for  3  stydent  uiiinci  student-cf nter-id  mate'-ials  tKit 
are  intended  to  individualize  instruction  on-i  IcT.rriir.g. 

^i^A'^!l?r.Pl-P'i''«Jt^^oi'  •  '  ' 

In  the  opinion  of  this  writor  mr.st  hirh  ',c.noo'        ■>k'-  \      h-r-.  wiiltnot 
bo  capabl"  of  using  the  ISIS  '••.irerials  off'- tivl  .  ..•itnru'  sDo-ridi 
tea'jher  propar,Uion.    The  '■.eriche''  preparatioM  "nniild  bn  !:^o-.Mdcd'  oy 
P^rGons  who  can  demonstrate  the  role  of  a  J:oa<-.hc  ■  who  t-,  r;uidinq  -.tudents 
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in  the  use  of  individualized  instructional  materials/  The-ISIS  teacher 
handbooks,  guides,  and  manuals  are  usefu)  materials  for'  teachers,  but 
are  not  adequate  without  advanced  special  teacher  orientation  or 
preparation. 

I  urge  the  Foundation,  the  ISIS  staff  and  trte  publisher  to  provide  much 
more  teacher  preparation  than  is  proposed  in  the  materials  I  examined: 
Teacher  preparatio,n  should  contiliue  for  several  years  and  should  be  ^ 
aimed  at  meeting  pVobleitis  identified  by  user-teachers. 

Feedback,  Review  and  Revision  of  Materials 

It  is  understood  that  time  lines  and  funding  place  constraints  on  the 
ISIS  staff.    Nevertheless,  I  would  encourage  a  formalized  plan  that 
would  involve  scientists,  teachers,  and  lay  persons,  who  are  socially 
and  politically  concerned,  in  evaluation  of  trial  materials.    This  could 
bp  accomptfshed  at  trial  school  locations  and  at  ISIS  headquarters 
during  summer  writing  conferences. 

•I  sense  a  great  concern  and  urgency  on  behalf  of  the  ISIS  staff  and 
the  publisher  to  get  the  materials  into  cominercial  editions.    I  am 
willing  to  aVgue  that  extension  qP  time, lines  in-order  to  provide  more 
extens.ive  critiques  and  more  time  for  rewriting  wo^uld  result  in  a 
bPtter  product.    Td  urge  that  the  pace  of  prpduction  be  lessened. 
The  production  of  a  minicourse  every  15-20  days  is  an  unreasonable 
expectation. 

Panelist:    Dean  Elwood  B.  Ihrle 

"  IS'lS  ful'fills  a  long-standing  need'  for  alternate  approaches  to  science 
at^the  high  school  level.  -  The  minicourse  format  is  well  designed  and 
executed.  , 

It  is  a  pleasure  to  indicate  my  enthusiastic  support  of  the  ISIS  project 
and  to  commend  the  ISIS  staff  and  the  NSF  for  its  de>Ael opment.  As 
indicated  in  the  pe^nel  response  to  question  8--''If  an  ISIS-like  project 
did  not  exist,  it  would  be  necessary  to  create  one!*' 

r^nelist:    Mr.  William  E.  (^albraith 

Suf^mitt'id  no  cgmments, 
.  Pano;j'j<.:    Dr.  Rojer  H.  Herman 

-in  the  T,(wan,jiii-.  dated  tcvpnber  21  ,  1975  to  the  panelist?  from  the 
projc-c'-  di-t^ctor',  Ernest  Burknian,  it  is  slateJ  that  15  modules  "•••have 
bi.  'r<  revisod  O'^d  c-rnt  to  t'.ip  pur/n:.hsr  for  commercial  editions. "    In  a 
••.eca.i'j;  (locum  Nil,  "1513  mirir.ourses  as  of  -^ovembjpr,  1975,"  fifteen 
modules  j.'^-  ivir^eci  as  "beinrj  devisee!  for  roT.merc iaV  printing."    Qf  these 
2t  'edit  ou^  (Ss.eTnjj_CpjDrs).  contains  serious , iind  subst-ir.tial  errors,  as 
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noted  in  the  reply  to  question  H  of  the  panelists'  evaltiation.  '  The 

"^^'^       presently  "being  revised  for  further 
testing,    but  is  presumably  included  among  the  modules  scheduled  for 
pub  ic6tion  prior  to  June  30.  19^6,  also  contains  serious  and  substan- 
tial errors.    Since  the  panel  sampled  only  a  few  of  the  modules, ' there 

•  IS  a  serious  likelihood  that  other  serious  errors  exist  (not  only  in  . 
the  textual  materials,  but  possibly  also  in  the  tapes,* resource  units, 
etc     which  were  not  carefully  checked  by  this  panel)  in  the  materials 
I' A  I  to  be^produced.    It  cannot  be  overemphasized 'that  the  students 
and  teachers  who  use  the  material  c$n  be- seriously  misled  by  these 
errors  and,  at  the  same  time,  the  credibility  of  federally  funded 
educationa    development,  and  NSF  itself,  could  be  seriously  and 
detrimentally  jeopardized.    Therefore,  it  is-mos,t  important  to  stop 
rnnrrf!^'  ^fchjTiodule  fs  refereed  by  competent,  nohproject-. 
connected  individuals  who  are  conversant  with  the  fields  being  addressed. 
(As  noted  in  some  of  the  ar^swers,  above,  such  referees  may  not  always 
De  academic  in  profession  or  training;  in  preparing  the  "Let's  Lat" 
miniCQurse,  it  might  be  helnful  to  consult  a  qual i f ied-  farm  expert  who 
is-nonacademic,    for  example.)    Possibly  NSF  may  be  able  to  supply  a 
mean^-^.. reaching  a  larger  pool  of  such  referees  who  arP  truly 
JAter^ested  in  doing  such  refereeing  work.,  and  who,  therefol-?;  can  be 
relied  upon  to  perform,  this  service  with  care  and  competence. 

Panelist:"  Dr.  Milliard  Jason  ' 

In  general,  I  am  most  impressed  by  the  quality  of  the  ISIS  program,  as 
both  conceptualized  and  realized,  especially  considering  the  tight 
time  constraints  under  which  the  materials  that  we  reviewed  were, 
produced. 

-7  ■ 

f       J  am  very  suppcH^tive  of  the  premises  on  which  th-is  project  is  based 

and-persuaded  that  it  will  fill  an  important  need,  in  an  effective  way. 

I  want  to  emphasize  my  particular  delight  with  the  way  in  which  this 
project:    1)  responds  to  the  indisputable  fact  that  there  are  wide 
^    ranging  differences  among  students,-  in  ^terns  of  their  areas  of  interest, 
rate  and  style  of  learning,  and  personal  plans;  2)  handles  potentially 
spnsitiye  or  controversial  materials  with  intelligence  and  sensitivity; 
3    provides  for  optimal  flexibility;^  in  utilization  at  the  local  leveU 
4)  responsibly  acknowledges  the  limits  of  our  knowledge  and  understanding, 
wher"  appropriate;  and  5)  strikes  an  effective  balance  betV/een  attention 
to  the    content    of  science  and  the  "process"  of  scientific  thinking. 

Hy  only  area  of  serious  concern  'is  in  the  domain  of  teacher  preparation 
for  pffectivp  utilization  of  these  materials.    An  insufficient  num'ber 
of  teachers  now  coijiprehend  the  importance  of,  and  the  adaptations 
npcpssary  for  use  of,  individualized,  self-paced  materials.  Without 

•  each  teacher's  individual  full  rommitment  to  this  fo>'m  of  instructional 
design,  or  their  prpspntati Ofi  and  utilization  of  the  materials  in  a 
competent  way,  the  project  cannot  approximate  its  poteritial.    I  was  'not 
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convinced  from  the  materials  w$  were  given  to  review  that  the  niagmtude 
of  the  teacKer  preparation  chaflenge  was  f-ully  understood  by  the  project 
'designers,  and  was  not  in  a  position  to  evaluate  the  actual  approaches. 
thatiSill  be  used  in  the  teacher  preparation  which  they  intend  to  under- 
take, as  it  was  not  described. 

One  of  nany  possible  examples  of  special  problems  teachers  will  face  . 
with  these  materials  that  are  now  insufficiently. addressed  in  the 
documents  we  reviewed  is  the  issue  of  student  incentives.    It  is  unclrear 
how  teachers  will  be  helped  to  provide  incentives  for  Students  to  under- 
take those  projects  an*. activities  in  the  minicourses  which  require  a 
fair  amount  of  initiative  and  effort.    Without  appropriate  strategies 
and  attitudes  on  the  part  of  the  teacheir,  there  would  seem  to  be  a 
high  risk  that  the  s'tudents  would  transfer  to  this  program  the  attitudes 
that  many  of  them  bring  to  their  other  courses:  that  is ^  an  effort  to  ^ 
do  the  least  that  would  enable  t.hem  to  get  by.    The  important  opportuai- 
♦ties  these  materials  present  for  providing  many  students  with  their 
first -exoerience  in  finding  joy  and  sai-isfaction  in  the  process  of 
loar^ninq  would  be  at  risk  of  being  missed,  without 'the  teacher  prepara- 
tion that "could, serve  to  reduce  this  risk. 

A  companion  to'the  teacher  preparation  activities  that  are  needed  would 
be  a  "promoiional"  program  for  administrators,-  that  would  serve  to  help 
them  comprehend  the  rationale  and  potential  of  these  at^proaches.  This 
need,  and- the  possible  approaches  for  fulfilling  it,  are  n9t  adequately 
discussed  in  the^ documents  presented  for  our  review. 

In  sum,  it  can  be  said  that  there  is  every  reason  to  have  a  high  degree 
of  optimism  for  the  va'lue  and  impact  of  this  important  program.  _ 

Panelist:    Mrs.  Elaine  W.  Ledbetter 

From  the  first  report  on  the  Callaway  Gardens  Conference,  I  have  been 
excited  about  the  poteatia-1  impact  of  this  project.    This  is  my  first 
opportunity  to  examine  ISIS'minicourses .    Natural I7,  I  have  reviewed  in 
considerable  detail  those  in  chemistry  whiclT  is  the  field  I  teach.  I 
have  also  scanned  quite  a  number  of  other  minicourses. 

As  a  w'hole,  I  like  the  contenfand  the  approach  of  these  first-draft 
versions  of  the"  material    A  can  see  a  real  opportunity  for  expanding 
the  options  for  high  school  science  students  who  do  not  wish  to  pursue 
the  traditional  offerings. 

Onp'mcoiiiiiipndation  I  would  make  to  the  project  staff  is  to  have  subject 
matter  specialists,  not  concerned  with  the  original  writing,  to  review 
each  minicourse  very  carefully  .to  delete  as  many  inaccuracies  and  errors 
as  possiblp.    From  hearing  where  the  official  test  sites  are    ocated,  1 
am  not  at  all  sure  that  a  truly  representative  group  of  schools  are 
included  '  For  example,  are  the  materials  being  field-tested  in  any 
ruraFaT^as?    In  inner-city  schools?    In  small  towns?    Tome  it  seems  . 
important  that  data  be  col lectefl- from  as  divef'se  a  student  population 
.  as  possible.  473'' 
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Sst^v    ?     nw        f  ^^P^^^^"^^  "i^^  individualued  instruction  in 
stronafv^lrL  Jh^f    '  tremendous  importance  of  teacher-traininq.  I 

his  ?  ase  0?  'ulWil'i  '^-^V  ^fr^'t'^'  '°  '''^^'^^  ^""ds  for 

fhlf  Eh!  f  •      "-^^  ISIS  project.    Without  proper  implemerrtcrtion  I  feel 

.         Je^Vgelyl'sJed"'  ''''  ^^^^^  °"         P-^-'  ' 

.Panelist:.  Mr.  Kevin  McMahpn 

I  hav.e  very  good  impressions  of  the  ISIS  curriculum  as  I  feel  it  will 
awa^eness'o?  trV  °'  learning  ^experience  Lading^  'a:  ^  ^ 

?r'ured"^It?Sn.""^'^-  ^^^^^ 

L^sii^L^cPr'It'^nJT-'?  "'^^  ^'P'^^'  of^  instructing  students.in  the 
a^roresS  in  th'°         chemistry,  and-physics  as  those  concepts 
ide  ^?fl  Tfi     Th^  I'V^'f  situations;  the  situations  the^  student  can 
ide.  ify  with     The  students  are  able  to  intellectually  qrasD  these 

SeT  ?vo  .'.TJ'  '"?  '°  "^'^^^^'^"^  relatiohshipVf  scion'  e^a'nd 
their  lives,  and  to  make  application  of  this  understanding  AoDlication 

featSre  oMsfr''  application  is  a  most  colenSable  ' 

for  I"n'pn'n?^T  °J  '"^  '"'^^^^  ^^'^  ^^''"^^      the  ISIS  curriculum, 

a  d    S         ,'s-tartrn'  T't  °'tJ'^'  relationship  i  feel  is  most . im^Kant, 

ociety--  erJe   3s     e  L^?.'f  of  science-and  scienc^  and 

bu(,iecy    bLrves  as  the  basis  for  making  important  decisions.    The  decision 

 u*^ 

I  recommend  that  the  project  staff  review  the  content  of  the  ISIS  mini- 
courses  in  order  to  ^sure  that  the  social  topics  are  presented  in  u  h 
a  way  to  provide  a  balance  where  opinions    differ  over^hose  toVics  The 

and''??;  t'        I'''''  f  ^^^^  "  ''''       non-projert  persons  for  th  s  review' 
and  that  body  be  a  valid  demographic  representation.      -  • 

Such  review  of  student  reactions  I  feel  is  most  important 'and  there  is 

o'i  ton^  l^lf'^^'l  ''''  '  ''''        reacti-on    n  ' 

opinions  of  ^tuaents  be  a  prime  consideration  in  any  continuing  review 
and  revision,  if  necessary.    The  student's  education  is  .the  concern! 

i-t'wdrjinH^Jh^  ^       'T-^^^'"^  "'^^  curriculum  and  hope  that 

It  will  find  the  support  it  needs  to  bi  available  to  Schools." 

Panelist:    Mrs.  Mary  C.  O'Brien 

The  ISIS  curriculum,  as  I  seejt,  has  two  valuable  uses.  Firit,  because  " 
of  the  rolevanry  of  its  content  (nateMal  )  to  the  student-^ttr 
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j^)eriPnfe5,  it  should  have  drawing  power  for  that  larqe  number  of 
students,  man/  of  whom  have  consideraSle  ability,  who  avoid  science 
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because  it  is  "too  hard."    Secondly,  I  see  the'  teacher  or  chemistry , 
physics,«>or  whatever,  using  these  a^  either  supplementary  or  alternate 
materials— s'upplenientary  for  the  science  prone  student,  alternate  for 
the  average  or  below  student  who  is  required  to  take,  a  umt  of  science 
■'for  graduat^ion  but  finds  it  hard  to  cOpe  wi th-presenjt^tradmonal 
offerings.  '  In  addition,'!  believe  that  because  of  the  high  interest 
content  level these  minicourses  will  "have  drawing  power^  even  where 
there  is  no  such  .requirement  and  the  student  has  a  choice.  * 

ii 

In  reviewing  the  list  of  minicourses  available  as  of  November,  1975,  I 
noted  a  high  correlation  between  the  choice  of  topics  and  the  project 
objectivje-relevancy  to  ^the  student's  life  and  interests.    Duri,ng  the 
work  session  I  examined  in  some  detail  four  of  the  modules  and  found  the 
con-ten^-wtef^esting'  and  adequate,  as  it  relates  to  its  purpose-.  Since 
I  ami- not  a  scientist  by  profession  I  cannot  coninent  on  the  accuracy 
•of  the  content;  my  positive  assessment  is  based  on  the  high  intereSv 
level  (for  the  student)  of  the  choice  of  topics.    The  illustrations  too,  , 
for  the  nost  part,  are  germane  to  the  topic,  are  clear  enough  for  easy 
inte/pretation  by  the  student,  thereby  aiding  him  in  the  direction- 
 f^Hrowing  process  through  the  courses. 

The  strength  of  ISIS  is  that  it  'lays  out  an  -individual ized  approach  to 
the  teaching  of  science,  usjng  the  modul ar ' format.  .As  I  see  it,  the 
'Student  who  re5ist"s .being  -scheduled  into  a  scieore 'course  will  not  _ 
change  unless  there,  is  a  oorresponding  curriculum  change.  The 
traditional  approach Oooks  too  formidable.    The  minicourse  topics, 
addressing  themselves  to  people  and  things  all  about  them,  to  >-he 
social,  political,  and  human  aspects  of  their  lives,-  may  have  ^n  appeal. 
I  believe  the  method  is  worth  trying.    There  are  plus  factors  for  the 
teacher,  too.'    ISIS  may  well  be  the  answer  .to  his/her  concerns  for  tne  non- 
science  prone  students.    Also,  the  ISIS  materials  are  well  packaged 
coming  complete  with  manuals  for  teacher^^  and  students,  a  mffnaging 
manual,  tests, .charts,  games--to  be  used  optionally,  depending  on  the 
•goal. 

All  science  courses  hav*  built-in  values  and  these  are  no  exception,  the 
science  student  searches  for  the  why  of  tRings-,  develops  an  inquiring 
mind,  'and  becomes  more  conscious  of  the  world  around  him.    The  minicourses, 
I  think,  link  the  basic  laboratory  sciences  more  closely  to  their  counter- 
parts in  thp  field  of  social  and' pol itical  science.    Energy,  for  examfilfi. 
always  of  interest  to  the  scientist,  has  social  and  political  ramifica- 
tions for  all  of  us  liNring  during  this  critica.l  period  in  history.  .There 
may  be  an  accusation  ,that  we  are  compromising  values  implicit  in  .pure 
science  programs  by-abbreviating  the  process  and  diluting  the  content, 
5ut'l  bplieve  the  competent  science  teacher  can  identify  those  who 
should  take  college  bound  science  courses,  and  can  further  accept  the 
fact  that -for  some,  the  modular  approach  (whether  with  JSIS  or  other 
similar"  n.aterials)  is  the  only  approach.  , 
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iTanl^'  ^'^^"^  ^'"^  ^°sts  for-^istricts  with  budqet  limita- 

tions.  This,  I  am  sure,  is  very  realistic,  but  new  materials  must  hP 
purchased  eventually,  and  at  this  ppi'nt  consideraHoa  sho  d  be  given 
to  a  re.iew  of  ISIS,  or  like  type  materials,  in  the  selection  process  • 

•  ^?onH    '3  '  P^^'^l*"  objectives  are  clearly  Lerl  * 
stood  and  tte  materials  are  effectively  demonstrated.  Teachfer 
orientation  and  in-service  preparation  are  essential.  • 

'm?l3"'^'^^^'  ""^"^^'^  ^^'9^  t^day  many  students  with 

nunS  n f  ?  '5'^'^^  ^'^""^  ^^^''"^  ^^'^  to  motivate  this  large 
number  of  pupils  toward  science,  we  must  make  a  radical- departure  from 

s?vlP  S  f  styl^  of  teaching  science;  and  adopt  a  new 

style  and  format,  combining  the  use  of  visuals  with  the  pHnted  word 
u  ing  "gimnncks    where  appropriate,  sub^^tituting  the  questJSn  or  ' 
-    tTfl2,?^'°f'J°'        introductory  statement  coirion  to  most  sci^ce 

•  nWest  nn       l^r^'^^l  l^''^'  ''''''  ^^^^        ^i^al  and 

•  S  bH  a    o  fhp  nn'^'-'^"^'"^-  '^^"9^       necessary  if  we  wish 
r  n  Lr?w      "on-science  prone  student  relevant  scientific  data  that 

nove  aboE  ^'n'?h'r°"'^r  °'  """"^ciously,  to  his  daily  living  as  he 
moves  about  in  this  complex  world.  "  • 

Panelist:    Or.  Marie  Parnell  ,    •     .  .  " 

'TriG  ISIS  curriculum  project"  is  a  large-scale  design  which  proposes  a 
totally  new  and  comprehensive  three-year  science  program  for  the  non- 
science  prone  student  in  the  secondary  school.    Predicated-on"  a  mini- 
course  concept  dealing  with  specific  interest  topics  and  tailored  to 
provide  individualized  instruction  and  flexible  methodology,  the 
_    p;ogram  Droposes  to  expand  preserit_^tradi tional  science  programs  beyond 
rlllVJr.^^^'l'Kl'  P^^'^"  '"^  eartfr?cTeti€«._^.Ihe.project  authors  are, 
careyi  to  note  that  current  plans  and  materials  arelior-dirsi^-d  lor  ' 
coll^rje-bound  students  who  desire  to  pursue  science  as  a  major  field 
of  study.  ^ 

JiT^rl"^  ^'^"'"it^^ent  to  attract  students  to  science-related  topics  ' 
the  ISIS  program  .will  afford  teachers  thp  opportunity  to  develop  core 
prugrdin';  for  that  group  of  learners  in  a  school  who  l.a^e       long  been 

-      ?or  ?h  ^  ifudPntTT'^  "'''''^e  student."    Existing  market  materials 
tor  this  student  in  the  science  area, are  minimal  to  non-existent 
Encouragement,  therefore,  _  for  the  development  of  new  curriculum  materi'al 
tor  the  average  student  has  long  been  needed  in  the  sci-ence  field  The 
.  v,iriety  of  new  programs  available  to  students- through  the  use  of  these''  ^ 
mcuenali  by  innovative  teachers  is  unlimited  and  will  serve. to  augment  , 
existing  science  programs.  •  ■ 

Individual  ized 'ins.fructi'^.nal  programs  meet  the  nne  is  of  a  segment  of 
the  school  population  not  adaptable  to  current  academic; programs  It 
shoula  be  noted,  Kowej/or,  that  just  as  traditional  programs  do  not  serveUhe 
in.erpsts  ot  all  students,  neither 'do  individualized  programs.  Schools 
•  shou.d  meet  the  special  learning  needs  of  all  students  and  thereby ^dffer 
»  varied  instructional  programs  as  well  as  al ternative' course  electives. 
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The  applied- science  approach  of  ISIS  extends  its  use  beyond  the  confines 
of  present-day  science  offerings.    The  ininicourse  in  fo6d  preservation, 
for  instance,  could  well  be  incorporateci  into  a  foods  and  nitntion]^ 
class  and  the  ones  on  heart  attack  and  keeping  fit  might  serve  more 
students  in  prescribed  health  education  classes  rather  than  through 
ejective  science  offerings.    It  is  this  interdisciplinary  aspect 
which  broadens  the  attraction  of  the  program  beyond  the  scope  intended, 
by  its  authors.    In  fact,  the  project  designers  might  reconsider  their^ 
initial  objectives. 

Although  there  are  many  positive  aspects  to  the  ISAf  j^rogram,  some 
concern  must  bg  given  to  insure  that  the  attempt  W  deal  with  the 
relevancy  of  content  for  today.' s  .student  might  not  build  in  an 
obsolescence  factor  by "the  time  of  the  program's  implementation.  . 
This  same  concern  can  be  expressed  in  regard  to  the  manner  of  content 
preparation.    Humor,  for  instance,  tends  to  outdate  very  rapidly. 
Illustrations  also  da^e  material  far  more  rapidly  than  written  content. 
The  appeal  of  the  wrapping  of  apy  package  is  both  instant  and  brief \ 
Thp  most  important  part  of  the  package  is  what  it.  holds     Students  \ 
know  what  is  in  their  curricular  materials:    it's  the  substance  they 
want  to  interest  them,  not  the  par^cage.    Excessive  attention  to  the  « 
attractiveness  aspect  oi  ttte  ISIS  program  could,  tins  reviewer  feels,  . 
•  impair  its,  effectiveness . 

The  screcess  bf  a  curriculum  and  the  impact  oftany  classroom  strategy 
depend    upon  the  teachers  involved.    New  programs  that  represent 
departures  from  accepted  teaching  methods  and  materials  must  include 
the  opportunities  for  intensive  teacher  preparation.    Classroom  manage- 
ment problems  with  a  total  ISIS  program  could  prove  excessive.  Fund's 
should,  therefore,  be  allocated  for  teacher  preparation  prior  to  any 
widespread  dissemination  of  the  ISIS  materials.   -It  would  seem  that 
prelects  which  jjropose  teacher  strategies  different  from  the  norm  build 
into  their  proposal  initially  the  costs  of  teacher  preparation,  .since 
.  the  materials  will  be  only  as  effective  a<'th^  teacher  using  trhem. 

^7or  ^further  strengthening  of  the  ISIS  program  it  i s  recommended  that 
a  dotailed  r?^'iew  ot,  content  be  executed  to  minimize  to  the  least 
possible  degree  basic  "content  erro^s.^    Teachers,  parents  and  students 
are  most  critical  of  materials  v/ith  overt  misinfomiatian.    Care  should 
also  bp  given  to  insure  that  topics  with  social  and/or  political  value, 
implications  be  presented  fai'rly  and  equally.    What  may  appear  ins^gnif 
icant   to  one  geographic  sector  or  affiliated  group  may  be  high  y 
offensive  to  another,    .he  values  of  programs  such  as  ISIS  should  not 
suffer  bpeause  some  value-laden  topics  can       shown  4o  have  been 
presented  with  bias.  , Critiques  from  this  specific  point-of-view.. 
should  be  sought  from  qroups  most  likely  to  show  offense. 


In  the  disseni-n.-tion  of  materials  emphasis  should  be  given  to  the 
supplementary  and  alternative  uses  of  ISIS  materials.    This  will 
for  a  more  gradual  phasing  in  of  the  program,  thereby  minimizing 
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district^ost  factors  and  possible  ''teacher  and  community  reactioli 

l^een  introduced  in  tRis  manner  have  tended  tb'last 
Wnger  and  to  have  greater  impact  than  those  that  have  appeared  Jith 
"  AfflllL°  revolutionary  impact.    Additional  use  should  be 

/  stressed  rather  than  replacement  value.  '  . 

need  for  Jdence  materials  aimed  at  average  students/has  " 
already  been  npted^the  documentation  for  this  type  of  need  shou'i 
perhaps  be  more  exH^p^ive  than  that  noted  in  the  originarpropo  al  of 
this  project     A  detailed  needs  assessment  wi^th  outside  review  migh?  ' 

acceoE  af f'f?."''Kr'\'r  proposals.    What  secondary  educators, 

accept  as  fact  might  not  be  accepted  as  such  by  the  general'  public.  ;  ■ 

Curriculum  to  be  effective  at  the  operational  level  of  the  schools 

constant  evaluation  and.sensitive  adaptation  to  the  expressed 
needs  of  Its  community.    Research  and  development  of  curriculum,  '  ' 

to'a?fnw';nrfh^'''^-^''J°''>.*^'°'?'^^""9         information  and  materials 
■    0?  s  i?f  ^  ThP  Sh^'^^c'''  responses.    It  is  second  only  to.  the  training 
?innc  f!;  ^^^^Pc^  Foundation  should  assure  both  obliga- 

tions for  the  discipline  it  represents.  \   .  ^   '  . 

Panelist:    Mr.  Albert'.LI  Powers'         •  ' 

The  "big  middle"  qf  our  student  population  has  been  essentially  ianorpd  '  ' 
in  prior  secondary  school  science  curricGfulTdevelopment  projecTTlsis"" 

datina  ?h!°n!;H  ''f'^"^^  '''i'T?      ^  -^'omsing  effort  toward  accommo- 
dating the  needs  of  many  who  fall  within  this  category. 

There  are  .large  numbers  af  students  who  can  be  served  best  by  shbrt 
exploratory  excursions  into  a  'variety  of  science  topics, "rather  than 

•       ?i  ^^^""^  ^'"''^"T  ^^i^i'  "^'-^condary  school  years 

It  IS  tor  this  group-that  I  v/Ould  recommend  these  materials. 

JooVlt'iH?;'!"  f  topic.,-  flexibility  in  sequence',  and  minimal  demand 
-     -upon  facilities  and  equipment  are  positive  facets  of  the  program     It  is 

nnter    I'hlcf'h  ^T^""  ^"^  ^'f"^"^  ^^"^^^  ^^^^  ^^"^^"^^  internalize 
Thi  n    -K    l"^"/^-^^  are, able  to  relate  it  to  real  personal  experiences. 
The  flexibili  y  and  context  of  ISI^  maximize   the  1 ikelihood  , that  this 
conrj£ction  will. be  established. 

The  strengthening  of  study  skiiu'is  an  essentiafgoal  in  the  ed^jcatipn'  " 
Of  all  youth.    By  manda,ting  that  each  student  undergo  self-eval uatioh  - 
,     and  goal  determination   followed  by  pursuance  of  a  crarefully  prepared 
instructional  .sequence    ISIS  may  become  a  significant 'contributor  to  this 
rlfl}'        r-f.  ^  I  shortrhoi7ever.  in,  its  encouragc^r.^t  af  informaWoh  " 
retrieval  skills  and  strengthening  ,in  this  regard  is  strongly  urgfe^' 

An  effective  choice  of  topics  and  the  determination' of  the  depth  i-h 
whrch  eacki  ,1  s  pursued  require   a  carefu'l.  assessment  of  student  interest 
an<J>.ability  ^by  student,  parent  and  teacher.i  .This  process  is  commendable 
tor  It  enrourages  a  ^ evej 'of  .compin.i cati on  anbnn  these  parties  which  is 
an  .too.oftt>n  totally 'latking.    In  addition ,''one">ou Id  lend  to  hayo.  more  .  - 

•  '• 
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confidence  in  an'assessnient  made  jointly  by  these  parties  than  in  one 
rendered  solely  by  the  teachers. 

The  validity  of  individualized  instruction  is  challenged  frequently. 
Too  often,  this  approach  is  implemented  improperly  with  inadequate 
materials  and  management  systems."    It  is  not  ^"^ommon  for  t+us 
instructional  approach  to  be. confused  with  independent  stHdy  which 
invoTves  freeing  a  student  to  pursue  his  own  interests.  J^dividua  ized 
instructionras^sft  forth  by  ISIS,  is  a' highly  structured  instructional 
mode  with  the  student  at  its  pivot  point.  • 

Proper  implementation  is  a  must.    At  a  minimum,  this  ,will  require'  the 
following; 

a)    Parent/student  awareness  of  the-prog"ran?s  format  and;  goals 
■    '   must  be  developed  priqn  to  voluntary  enrollment. 

•-b)    An  ongoing  j  asses'sment  of  each  studentis  goal  '"[ist  be/ 

conducted  a'nd  accompanied- tw  adjustments  in  both  the  « 
selection  (|f  minicourses  and  the  depth',  in  which  they  aVe 
pursued.  ' 

c)  A  well -constructed    system  must  be. designed  for  managing 
and  monitoring  both  student  progfe^s  and  use  of  facilipes. 

d)  Thorough  teacher  training  must -be  provided  in  the  methWs, 
skills  and  attitMes  necessary  for  the  implementation  6f 
a),  b)j^aijd  c^     \       •  " 

Failure  to  inclu(jelany  single  parameter  listed  above  will  seriously 
-jeopardize  the  va.lae  and  impact  of  ISIS".  Omission  of  Uom  d)  could 
deliver  a  lethal  b]ow  to  the  program. 


In  addition  to  the 
consideration  will 
r.e^valuation,'  rev 
of  new,  cnntemporai7 


Panelist:    Dr.  Howard  Stein 


liJS 


In  reviewing  the 
some  questions  to 
this  attempt  to 
the  prospeets  and 
but  limited  value, 
practical,  restraints 


A?  our  review  gain|e'd 
materials, 
-tion  of  th^  projecjt 


issae  of "implementation,  it  is  hoped  that  serious  ^ 
be  qiven  to  developing,  a  mechahism  for  "perpetual 
sion  or  deletion  "of  "old"  minidpurses  and  development 


materials  as  the  need  'dictate«\. 


project  our  panel  per'haps  inevitably  4xphnded  . 
alobal  scale.    It  has  become  obvioui  tol  me  that 
seiirc^  for  the  ideal  and,  more  importantly,!  to  .measure 
jutcomes  ef  government  policy  aga.inst-the  ideal  has 
We  livfe  and  operate  in  the  real  T^jor'ld  in  which 
make  even  appwaching  the  ideal  impossible.  » 


momentum  all  of  us  discovered  errors  in  factual 
unrealistic  expectations,"  inappr'opriateness  in  the  organiza- 
'     and  other  matters  which  elicited  suspicion  and 
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.concern  over  the  project  as  a  concept  and  over  the  course  of  its 
progress.    After  a  great  deal  of  free-ranging  and  frank  discussion 
Jrl  n     d""l°''^'''?^  "'"'^^  information  from  each  other,  from  NSF,  and 
In  oJ^H.^r'"'""'  ^^^.P^"«l  'became  aware  of  explanations  which  ^re  not 
an  evident  on  cursory  examination  of  the  documentation.    To  a  greater 
o^Im^     [!•  u^fu^i^?  practTC-^.  restraints  channeled  events  and  caused 
fh7  L  'n"   '^  '  5'^  ^^^'^'^"^  initially  to  be  attributable  to  faults  of 
the  management  and  operation. of  the  project.  ■ 


\ 


As  a  case  in  point,  the  demanding  calend^-wfc»€^  required  b hiiultaneousl v 
•L'^f"'-"?         [^inicourses  to  meet  an  absolute  deadline  resulted  in 
some  mistakes  which  I  consider  inevitable  under  the  circumstances. 

iHi'f?!;'-^"^''!^  heartened  by'evidence  that  the  project  management  has 
modified  Its  Mus  operandi  and  even  its  list^f  minicourses.  This 
sign  of  resp(«veness  to  feedback  reflects  a  managerial  attitude  and 
sensitivity  Wbtcfi  is  admirable.  '       '  >.>i.uue^ana 

lo^'ltcZV  ^?SoJ'         ^"^Tl  ^"  materials  than  I  am  willing 

ILI  ,1^      Therefore,  I  wish  to  underscore  the  panel's  recommendation 
that  the  process, for  finding  factual  errors  be  .strengthened.  / 

A??^  ^^^^  booklets  contain  a  foreword  dated  Augiist  I,  1974 

a Linn^^f  H  disagree  with  its  cofltent.  I  question  the  wisdom  of 

g-iving  studepTts  and.  possibly  parents  a  statendnt  which  .flatly  Jccuses 
the  pre- IS  IS,  instructional  materials  of  being  iinadequjte^  f 

The  potential  usje  of  ISIS  materials  for  adult  Lducation  is  well  worth 
developing.    Sucfi  development  can  be-encourage!d  pa!;ily  by  planting  the  ^ 
Idea  in  the. minds  of  teachers  and  school  administrators  as  an  addendum 
to  teachers  manu.i Is,  advertisements,  an-,  the  like.    Overall    I  am 
positively  impressed  with  the  ISIS  program,  and  I  anticipate  a  consider- 
able degree  of  success,  '         ,  1  ~-— - 

I  !       ,  * 

Panelist:    Dr.  Roger  K.,  Wangen 

l\s  a  kindergarteli  through  'four-year  undergraduate  state-wide  social 
studies  spociali|;t,  one  of  my  primary  roles  is  tn  meet  the  curricular 
needs- of  20.000  |;6cial  studies  teachers  in  Minnesota.  Individualized 
Science  InstructWUSys^^fiK^SlS)  is  an  alternative  that  will  be 
widely  receiveOy  teachers  wh)o  are- attempting  to  meet  the  individual 
diverse  needs  ofi  their  students  and' parents.    Schools'  that  offer  only 
single  moans  to  teducational  ends  can't  meet  the  needs  of  diverse  ' 
learners.  '  ...  — 

The  exciting  dimensior^-^  t47e  ISIS'material s  can  me^t  individual  and  ^ 
societal  needs  not  previously  attempted  by  curricular  developers  This 
design  will  improve,  the  S(rreTn;^l  i  teracy  ormjncol  leqia'te  science  majors 
who  in  many  cases  do  not  study  high  school  sc/ience:  "Thp-BO  minicourses  - 
(two  to  three  weeks  long)  wilji  increase  the  student  science  in^erest  and 
promote  more  taking  of  risks  than  previous  year  long  formal  rounse'; 
provided.  ' 
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The  design  includes  ^core  assiqntients  for  3II  to  accomplish  follou'od  by 
excursion  activities  for  some  and  advanced  activities  for  others.  These 
advanced  activities  allow  tlic  noncol  leqiatc  science  i  ajor    to  attempt 
to  accomplish  these  advanced  activities  and  actually  qather  data  as  to 
vvhether  he  or*  she  is  capable  of  collegiate  science  acnievement.  This 
is  really  innovative. 

The  ISIS  materials  v/ill  introduce  and  reinforce  basic  study  skills  that 
will  make  great  contributions  for  general  literacy.    The  stjlls  of 

.identifying,  cl ari fy ing, • and*  stating  a  problem  and  identifying  alterna- 
tive solutions  is  a  major  skill  reeded  by  citizens  in  o\)r  dynamic 
democratic  society.    The  skills  of  gathering,  organizing,  evaluating, 

^and  reporting  information  for  purposes  of  clarifying  issues  and  solving 
problems  is  ever  present'in  the  materials  and  will  make  an  important 
contribution  to  general  literacy. 

[he  d^ijversi^^y  of  important  topics  ttrat  in  many  cases  reflect  global 
"confTfct  "i  s~crrears"t7enpTi  of  TSIS.   .Improving  awareness  of  national 
and  global  problems  will  assist  in  present  and  future  citizen  decision 
making.  '  ^ 

The  opportunity  for  students  to  self-pace  will  enable  students  to  develop 
and  practice  the, skills  of  self-motivation,  self -di  rer/t  ion ,  and  self- 
control. 

"ISIS  materials  will  contribute  to  the  global  need  for  humankind  to^ 
identify  and  clarify  values  which  can  then  serve  as  criteria  for 
evaluating  one's  behaviors  for  congruence  and  when  incongruities  are 
identified  plans  for  correction  are"  desi qned ,  implemented*  and  evaluated. 

In  rnnclu^«.ion,  I  think  C.onqress  has  a  responsibility  to  meet  the 
national  pdijr  nt  ional  nrM-'d^,  that  local  educational  aqencies,  state 
aqpr^rip^.,  hiyh^T  educational  agencies  and  publishers  have  dpmonstrated 
inability  to  n'eet.  ^-^ 

I  roticijr  with  the  re^  oiiimenda  tion  I  of  the  "Rpport  of.  ttie  Science 
Cijrri(.ulu.^  Iri;0 emonta t ion  Review  Group  to  tlip  Chairman,  Committee  on 
Sripnre  a.nd  Tpchnoloqy,  U.S.  House  of  Reprpsentati vps,  October  1  ,  1975" 
'•;nirh  rpfonnendPd  "...that  the  NSF  continue  pre-colleqe  science  cu.rtculum 
artivitios  " 
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D.  18.  a:    BICP:    NSF  Descriptive  Information  '  • 

PROJECT  TITLE:    The  Biomedical  Interdisciplinary  Curriculum  Project  (BI^P) 
PROGRAM:    Science  Curriculum  Development 
PROJECT  DIRECTOR:    Dr.  Leonard  A.  Hughes 

INSTITUTION:^  California  Committee  on  Regional  Medical  Programs 
BUDGET:    Total^Granted :  $1,587,359 
Dates:    4/1/72  -  Present 

"Program  OBJECTIVE:    science  Education  improvement 

r 

PROJECT  OBJECTfVES:    BICP  is  developing  an  interdisciplinary  two-year  v  ' 
curriculum  for  11th  and  12th  grade  students  of  average  abilitM 
and  above  to  motivate,  and  prepare  them  for  entry  into  a  variety 
of. post-secondary  programs  leading  to  future  careers  in  the 
medical  and  health-care  fields. 


PROJECT  SUMMARY 

BICP's  continuing  objectrtve  has  been  the  development  of  a  special izpd  two- 
year  curriculum  for  the  junior  and  senior  years  of  high  school.    The  major 
purpose  of  this  curriculum  is  to  prepare  and  motivate  students  for  entry 
into  any  one  of  a  variety  of  programs  beyond  hig^  school  thdt  would  eventually 
lead  to  earners  in  the  health-care  field.    Throughout  tho  curriculum, 
students  are  made  awar^  of  health-career  opportunities,  the  paths  of  entfy 
intp  these  careers  and  the  sk-ills  and  responsibilities  associated  with  them. 

nE_SCRIPTJ[ON: 

The  curriculum  is  designed  to  occupy  four  classroom  periods  each  day  for 
the  full  two  years.    Two  of  these  periods  are  devoted  to  biomedical  science 
one  to  mathematics  and  one  to  social  science.    Thus,  three  teachers  are 
involved,  with  each  teaching  his  own  specialty;  but  because  of  an  ini-er- 
disciplinary  eriph.isis  built  into  the  curriculum,  teachers  must  also  be 
committed  to  drawing  upon  and  supporting  common  educational  goals,  'j-lawy  ' 
interdisciplinary  activities  are  specified  and  elaborated  within  the  program 
and  call  for  roordin-Uion  among  teachers  if  the  goals  arn  to  be  m(>t-  In 
addition  to  thi-,  interdisciplinary  aspect,  a  spcrcial  effort  has  been  made 
to  stress  the  application  of  skills  and  concepts  and,  in  this  application 
to  utilize  exemplary  material  fronrthe  field  of  h-alLh  and  medicine  wherever 
possible. 

Tho  Bioscience  Co'/rse 

'.v'ithiri  the  bioscience  course,  ha'.ic  concept'    in  <  brr,]-,  try,  pf.v'.ifs  and 
physiology  are  presented  in  the  context  of  health  and  v.edi.  a) ' problems . 
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students  become  involved  in  the  investigation  of  fundamental  physiological 
and  biochemical    processes.    Additionally,  they  are  exposed  to  proceckjres 
drawn  from  laboratory  and  clinical  medicine  as  well  as  to  concepts  and 
procedures  in  computer  science.    An  important  goal  of  the  science  course  is 
to  let  the  laboratory  activity  carry  the  burden  of  teaching  by  actively 
involving  the  students.    The  Biogiedical  Instrumentation  Package  (BIP),  to 
be  described  later,  plays  an  important  role  in  giving  the  student  an  op- 
portunity to  participate  ia  laboratory  work  that  under  most  conditions 
would  be  presented  only  as  a  demonstration  in  a  high  school  laboratory, 
or  would  not  be  presented  at  all. 

The  Mathematics  Course 

The  math  portion  of  the  curriculum  approximates  the  standard  college-prep  ' 
program  in  that  it  devotes  attention" to  linear,  quadratic,  exponential  and 
trigonometric  functions.    Significant  attention  is  also  given  to  such 
topics  as  error  analysis,  statistics,  symbolic  logic,  dimensional  algebra 
and  linear  programming.  * 

As  in  the  science  course,  perhaps  the^ost  important  way  in  whjch_this 
course  differs  from  standard  courses  is  in  its  emphasis  on  aPPl ^^d  problems 
Most  problems  are  drawn  from  the  various  areas  of  science.    In  addition  a 
significant  portion  of  the  course  is  devoted  to  the  analysis  and  g^neraliza 
tion  of  data  collected  by  the  students  irt  the  scien-  laboratory.    On  an 
interdisciplinary  level,  for  example,  the  development  in  math       symbo  ic 
logic  is  subsequently  applied  wKen  students  become  involved  in  the  logic 
of  computer  operatiorf  in  the  science  laboratory. 

cr,  , 

The  Social  Science  Course  -  ,   '  ' 

The  social,  science  course  complements  bioscience  by  giving  students. the  o 
opportunity  to  explore  the  societal  and  cultural  dimensions  of  health 
disease  and  health-care  delivery.    A  basic  objective  of  this  course  is 
to  equip  students  with  the  tools  for  analyzing  and  "f^^erstanding  the 
ways  in  which  a  scciocul tural  system  can  both  directly  and  more  subtly 
affect  the  health  status  of  those  within  its  domain  of  influence. 

Students  are  exposed  to  selected  concepts  and  skills  drawn  from  a  variety 
of  traditional  disciplines-sociology,  anthropology,  political  science, 
etc     They  then  apply  these  to  health-related  social  problems.  For 
Example    they  examine  nutritional  practices  (and  their  effects    as  hey 
are  determined  and  perpetuated  by  systems  of  beliefs  and  values,  i.e., 
cultures.    And,  on  the  interdisciplinary  level ,  a  social  analysis  of 
dietary  practices  is  complemented  by  nutritional  studies  being  carried 
out  simultaneously  in  the  science  lab. 

UJJLilATION 

In  the  fall  of  1975,  a  high  school  in  the  Oakland,  California  school  ^ 
system  will  begin  teaching  the  revised  version  of  the  curriculum  on  a 
demonstration  basis.    At  this  school  and  at  project  headquarters  in 
Berkeley,  will  be  offered  workshops  for  potential  users  of  the 
curriculum  Ind  for  those  who  are  in  a  positon  to  introduce  it  to  others. 
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■Also  beginning  in  the  fall  of  1975,  the  revised  version  of  the  curricu'lum 
will  be  taught  in  eight  to  ten  high  schools  "in  the  Detroit,  Michiqan 
school  system.  ^ 

HISTORY 

BICP  Was  conceived  in  recognition  of  a  well -documented  critical  health 
and  manpower  shortage  that  exists  today  and  is'  expected  to  exist  into 
the  foreseeable  future.    Jhis  national  problem  was  pointed  out  initially 
in  the  1967-68  Carnegie , Study  on,health  manpower  needs.    The  BICP  goal  is 
to  develop  an  eleventh  and  twelfth  grade  curricultim  which  will  motivate 
and  prepare  students  for  entry  into  various  higher  education  programs^ 
relating  to  careers  in  medical  andjhealth  fields.  | 

PERSONNEL :  \  I 

^r.  Leonard  Hughes,  ProjeVtDiredfor  ,    ,  •  * 

Dr.  Ronald  Linder,  Project  GJTjVtfina tor 
Glenn  Housh,  Editorial  Coordinator 

Dr.  Allen  Vegotsky,  Coordinator,  Science  Curriculum  Development 

Michael  Weiner,  Associate.,  Science  Curriculum  Develooment 

Glenna  Gerar^,  Assistant,  Science  Curriculum  Development 

Robert  Ziegler,  Supplies  &  Lab  Manager/Writing  Assistant 

John  Hanshew,  Coordinator,  Mathematics  Curriculum  Development 

Dr.  Richard  Eckel,  Associate,  Mathematics  Curriculum  Developmnet 

Dr.  William  Hering,  Jr.,  Coordinator,  Social .Science  Curriculum  Development 

Arnold  Seibel,  Associate,  Social  Science  Curriculum  Development 
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D   18.  b:    BICP  (Panels  4  and  5):    Project  pirector's  Respotrse  to 

10  Review  Questions 

NSF  Staff  Note:    The  project  .director  for  the  Biomedical  Interdisciplinary 

  Curriculum  Project  responded  in  the  somewhat  different 

format  below. 

INTRODUCTION  ■   *  - 

this  statement  includes  material  wV-itten  fpr  the  use  of  panel ists  who  will 
be  revfewing  the  Biomedical  Interdisciplinary  Curriculum  Project  (BICP). 
Therefore,  section  headings  correspond  to  similar  headings  included  in 
the  set  of  ten  questions  assigned  »the  panels  by  th#  NSF.    This  statement 
is  not  intended  to  t)e  an  apologia  for  the  curriculum  materials  produced  by 
BiCP;  we  know  that  those  materials  ought  to  be  judged  by  their  own  merits. 
It  is  intended  to  supplement  those  materials  by  providing  panelists"  wi th 
knowledge  we  have  gained  as  a  result  of  the  development  process,  and  to 
offer  our  impressions  with  regard  to  the  questions  raised  by  the  Founda- 
tion. 

c 

NEED.  RATIONALE,  AND  PURPOSE 

Health  encompass&s  a  dynamic  network  of  interrelated  life  systems.  It 
can  be  defined  and  promoted  only  by  integrating  the  views  of  many  disci- 
plines.   The  "World  Health  Organization  has  redefined  health  as  not 
merely  the  absence  of  disease  and  infirmity,  but  the  complete  social, 
physical  and  mental  well-being  of  the  individual."    At  the  time  this 
new  definition  was"  adopted,  optimal  health  appeared  attainable  through 
the  contributions  of  science  and  technology.    Unfortunately,  this  hope 
was  premature.  -  Rather  tH^an  approaching  "complete. .  .well-being   we  are 
currently  experiencing  a  resurgence  of  several  diseases  ofthe  past 
and  adding  to  a  growing  list  of  new  health  problems.    Many  current  heal th 
problems  result  from  inappropriate  applications  of  science  and  technology, 
others  are  consequences  of  social  conditions,  such  as  the  rapidity  ot 
culture  change  to  which  we  are  now  trying  desperately  to  adjust,  nore- 
over,  the  measures  needed  to  both  ameliorate  long-standing  health  problems 
and  prevent  new  ones  are  often  pre-empted  by  conflicting  values  and  actions 
providing  short-term  material  gains  at  the  expense  of. long-term  human 
loss. 

We  all  have  a  vote  in  shaping  the  future  world.    If  that  world  is  to  be 
healthy,  we  must  equip  our  future  decision-makers  to  fore.see  the  impact 
of  applied  science  and  technology  on  humanity  and  to  realize  the  limita- 
tions  of  science  and  techn*ology  as  sources  of  solutions  for  human  problems. 
A  cormitment  to  values  which  support  an  interdisciplinary  view  of  man 
and  his  environment  is  essential  to  attaining-an  ecological  balance  and 
to  aqhieving  optimal  levels  of  health.  / 

Cornnensurate  with  those  values  intrinsic  to  the  Biomedical  Curriculum 
which  supports  an  interdisciplinary  view  of  man  and  his  environment  is  . 
the  long-range  cost  benefit  of  the  BICP  to  the  Federal  Government  and 
the  American  people.    Increasing  demands  for  health  manpower  and  ga>inful 
employment  are  highly  compatible, current  national  priorities.    In  a  time 
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of  widesprpad  economic  hardship,  it  is  imperative  that  we  support 
those  educational  program_s  which  offer  a  viable  alternative  to  edu- 
cating people  for  job  markets  that  may  not  exist.  * 

From  a-11  indications,  the  health  manpower  shortage  will  continue  to 
grow  in  the  foreseeable  future^   Health  care  now  accounts  for  nearly 
eight  per  cent  of  the  gross  national  product ^s  coupared  with  only  four 
per  cent  fifteen  years,  ago.    In  1970,  there  were  4.4  million  workers 
18  the  health  field.    In  1980,  this  figure  is  projected  to  be  approxi- 
mately 6.4  million.    The  health  care  work  force  is  increasing  by  a 
yearly  rate  of  200,000,  which. does  not  reflect  the  number  of  new 
personnel  required  each  year  to  replace  those  who  retire  or  leave  the 
field  for  other  reasons. 

The  BICP  materials  are  being  developed  as  a  response  to  the  need  for  a 
holistic  view  of  health,-  the  critical  shortage  of  health  manpower,  fhp 
growing  requirement  for  health  information,  and  the  necessity  to  bridge 
the  potential  conflict  of  technology  and  humanity.    BICP  nnterials  are 
intended  to  help  future  health  professionals  successfully  oncount'er  issues  , 
critical  to  improving  the  quality  of  life  through  better  health.  These 
issues  are  not  solely  the  concern  of  health  care  workers,  and  the  BICP  f 
n'cUerials  are  written  with  that  fact  in  mind'.    A  student  who  completes 
the  Biomedical  Curriculum  in  high  school  will  probably  enter  a  college 
or  vocational"  program  leading  to  a  career  in  heaUh.    Those  who  do  not 
pursue  a  health  related  career  goal  will  still  have  the  advantage  of 
an  interdisciplinary  experience  that  should  be  of  use  in  any  other 
vocational  pursuit. 
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V.'hat  is  the  specific  nature  of  that  interdisciplinary  experience?  There 
-are  two  basic  types  of  interdisciplinary  corriculum:    the  problem  or 
topic  centered  approach,  in  which  knowledge  and  skills  from  several 
disci1)lines  are  brought  -to  bear  upon  a  single  topic  d"r'problem  of -concern 
and  the  subject  matter  centered  approach  in  which  several  disciplines  are 
studied-not  necessarily  at  the  same  time-and  then  related  to  a  partirulc 
topic.    Because  the  BICP  Curriculum  consjsts  of  three  separate  coursps^ 
each  type  of  interdisciplinary  study  is  included. 

Students  are  enrolled  in  thr,ee  courses  (two  periods  of  science  and  one 
each  of  math  and  social  science).    Within  each  of  these  courses  a  topic- 
centered  approach  is  used.    In  social  science,  for  example,  students  do 
notstudy  sociology,  or  political  science,  or  eronomics.    They  study 
topics  which  vary^  i-n  the  degree  to  which  they  draw  upon  knowledge  fron 
these  and  other  disciplines  for  understanding.    The  same  is  true  of  the' 
science  and  math  courses. 

Between  the  three  courses  the  approach  is  more  often  subject-r.r.ntfn'd . 
S^.ld^.nts  study  the  same  general  topic,  such  as  population  and  nefieti''S, 
in  more  than  one  course.    For  example,  in  Unit  II  of  science  they  Ifcirn 
to  con-uct  an  analysis  of  diets;  \t\  Unit  11  of  social  -.cience  they  evalu- 
<itn  the  diets  of  selected  cultures  they  are  studying;  and  in  Unit  II  of 
i>ijthf>mat«if  s  thny  learn  linear  programming  to  get  the  most  f?oin  their 
nutritional  dollars. 
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The  grounds  for  a  top.ic-centered  approach  (bringing  the  knowledge  of 
several  disciplines  to  bear  upon  a  single  topic  at  one  time)''are  well 
knovyi.    Important  topics  are  seldonf  understandable  from  the  perspective 
of  a  single  discipline.  "This  i^  a  compelling  argument,  but  BICP  does  » 
not  restrict  itself  to  this  approach  for  other,  equally  compelling 
reasons.    BegauseS students  are  enrolled  in  three  courses,  they  have 
three  instructors/    Few  social  science  teachers  arje  able  .to  instruct 
in  science  or  math,  and  vice-versa.    The  structure  of  the  school  and. 
the  exigenci-es  of  budgets  seldom  allow  one  aggregate  of  thirty  students 
■  •  to  have  access  to  three  teachers  for  four  hours  (at  the  expense  of  • 

other  students  in  the  school).    And  because  school  schedules  are  "subject 
to  daily  changes,  it  is  diffirult  to  insure  that  three  teachers  will  be  , 
able  to  maintain  an  exact,  day-by-day  schedule.  -  Therefore,  te'^chers 
are  not  expected  to  maintain  a  topic-centered  approach  throughout  the 
.  curriculum. 

We  hope  panelists  will  keep  this  in  mind  as  they  review  the  materials. 
We  have  attempted  to-effect  an  interdisciplinary  approach  while  allowing 
for  the  more  typical  school  schedule  demands  to  intervene.    The  materials 
are  presented  as  three  separate  yet  interrelated  courses.    Each  course  is 
•intended  to  be  taught    'er  a  two  year  period,  usually  the  eleventh  and 
twelfth  grades  of  a  stuarnt's  education.-   Each  course  has  its  own  struc- 
ture, and  each  course  has  relationships  with  other  courses.    The  relation- 
ships are  dissimilar  in  emphasis.    (See  "The  BICP,  Model  "bel ow. ) 


The  BICP  Model 
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COURSE  CONTENT    "  • 
«  

The  various  fields  of  study  contained  v/ithin  each  separate  couVse  are 
indicated  in  Tables  II,  IV;  and  VI.    Unit  titles  for  each  course  (which 
provide  some  clues  as  to  course  content)  are  included  in  Tables  I,  III 


BIOMCUICAL  MATHLMATICS 
TABIC  I:    i/NIT  TITLLS 


Unit  No.      Urvit  Titic 


I 

I  1 

in 

YLAR  no 

IV 

\ 

\  \ 

\  n 

Mil 


cnsurcmcni.  1 , near  .Funct ions  nnd  Dimension,! 
l)ncerla,nl^.  \cct0r5  und  fh,  Squ.re  ''^^^"'^ 
Theoretical  and  Applied  Quudraiics' 


^^>TT>1^1  ic  Lof^ic  J  * 
1  r  i  f^[iomct  r\ ' 

The  Binomijl  Theorem  and  Gtnotic^ 
Introduction  lo  n,ffereni,al  rnlculu. 
exponents  and  Logarithms 


The  i/niqueness^  of  the  biome'dical  mathematics  course  lies  less  in  the  con- 
cepts presented  than  in  its  approach  to  the  subject  matter.  Traditional 
mathematical  skills,  are  developed  throughout  the  curriculum  by  means  of 
specific  biomedical  applications.    Lesson  sequences  both  parallel  the 
content  of  the  science  couifise  and  maintain  their  own  integrity  in  the 
development  of  mathematical  concepts,  progressing  from  the  simple  to 
the  compjex,    Course  content  is  similar  to  the  standard  eleventh-  and 
twelfth-grade  cpllege  preparatory  mathematics  courses  in  its  coverage 
or  linear,  quadratic,  exponential  and  trigonometric  functions  but  is  not  , 
as  comprehensive  in  its  coverage.    Content  areas  such  as  error  analysis 
and  statistics  not  traditionally  taught  in  high  school  mathematics 
programs  are  also  included.    Traditional  mathematics ^problems  seldom 
encountered  outside  the  classroom  (e.g.,  "If  Jay  is  twice  as  old  as  Jon, 
but  only  half  as...  )  are  replaced  by  practical  health  problems.  Students 
are  no-t  only  more  receptive  to  learning  new  mathematical  techniques'  for 
which  there  ire  practical  applications  but  their  ability  to  recall  them 
IS  equally  improved.         .  ^ 

TARLF  11:     PfRffNT  OF  SIIRJUT  rniH 
CONrF.NT  IN  BIOMLOICAL  MA!III.M\riCS 


Subject  rTeld" 


Percent 


erJc 


Linear  Fiinct  ions 
Trigonometric  runctions 
Stat  ist ICR 
Quadratic  Functions 
Binomial  Theorem 
Exponents  and  Logarithms 
Vectors 

Measurement  and  Error 
Differential  Calculus 
Complex  Numbers 
Symbolic  Lojjic  477 
Misccl lancotts 
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\1\ 

\\\ 

81 
8*% 
7\ 
3\ 

.n 


I 


BIOMEDICAL  SCIENCE  •  ^ 

'       0  - 
The  biomedical  science  course  contributes  a  broad  range  of  health  problems 
and  issues  (e.g.,  trauma,  lung  disease,  drug  abuse  and- .nial nutrition)  appro- 
priate'for  mathematical  applications.    The  mathematics  course  reciprocates 
by  equipping  students  with  the  mathematical  skills  essential  to  s^iccess 
in  the  science  course.    The-niost  obvious  .interdiscipl inary  contributions  ' 
of  thg  mathematics  course  are  to  the  science  course,  whereas  ties  such 
as  in  chi  square  between  the  mathematics  course  and  the  social,  science 
course  are  more  5ubtle^  '  \ 

In  the  science. curriculum,  human  anatomy  and  -physiology  (20:)  providea 
framework  Qf  phVsiological  systems  which  ties  the  course  together  (sd?  _ 
Table  IV).*  Although'the  unit  titles  appear  to  te  excXjsiyely  physiological, 
the  actual  content  is  far  more  comprehensive.    In  each  unit,  the- health 
and  medical  aspects  of  a  topic  are  given  extensive  consideration  with  , 
appropriate  treatment  of  related  chenrical  and  physical  concepts.  Throikih 
the  extensive  use  of  laboratory  activities,  stress  is  placed  on  learning- 
by-doing.    The  theoretical  concepts  of  many  discip.lines  are  applied  in 
laboratory  exercises  that  touch  upon  personal  and  community  health  problems. 
Many  of  these  e^^ercises  simulate  the  work  of  certain  health  professionals. 


f 
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TABLE, III:    miT  TinES  A>JD  COURSE  CONICNT 
OF  BIOMKDICAL  SCIENCE  * 


Unit  Title" 


Respiration  in  Health' 
•nd  Medicine 


Nutrition  in  Jicalth 
»nd  Medicine 


The*Transport  Syst 


em 


Course  Con tent 


Anatomy,  pfiysibloRy  nnd  pnthoIoRy  of  t^ro 
respiratory  system;  the  hoho^vior  of  rnses«** 
introductory  chemistry;  a  i^r  pollution,  ^ 
Anatomy,  phVsiology  and  pathology  of  the 
djgostivc  system;  .chemistry  nnd  bjochrmistry 
of  foods;  dietary  deficiencies;  enerrv 
Storngejmd  utilization;  the  optimal  dicf 
dental  health  and  disease. 

Anatomy,  physibloRv  and  pathologv  of  the 
circulatory  ?>nd  excretory  systems;  the* 
blood  vessels,  the  blood,  and  the  im^rune^ 
system;  some  fundamentals  of  electricity. 


Sensory  Sys.tens 


The  Central  Nervous 
System 

Pharmacology 

Traumn  and  the*  fMscu lo- 
skeletal  System  ' 


Reproduction  Aind 
Genetics  f 


P.uic-nis  of  Disease 
and  K.iys  of  liie 


Anatoiry,  physiology  an^l  p.itholorv  of  the 
sensory  systems;   introduction  to*  the  physics' 
of  sound  and  li^ht;  introduction  to  com 
puter  activities.^ 

Anatomy,  .physio lof.y  and  pathology  of  the 
central  nervous  system;  more  computer  .^ciL-nce. 
Selection  anJ  application  of  druR..  habi- 
tuation and  addiction;  placebo  effect. 
Anatomv.  physiolor.y  .ind  p,nb^!o^^•  lUo 
.muscu  oskelctal  system;  Newton, pLv^cs  • 
■IS  related  to  ncc.drnt.  nrul  tnum.,.  c^crt 
Of  trauma  on  the  musculoskeletal  .s>^ter..     ,  . 
Anatflmy,  pliysiolo^y  and  p.uholop  o)  th- 
reproducnve  system;  cell  d,v..;o„;  r-tHw,„; 
hirth  defers;  reRulnt.o-,  of  f,„n,lv 
venereal  d,.,-n..;  |,„n  u,  ,..<-net  ■  r  s  . '  nol  .c,  i 
biology;  n.itural  selec't  ion;.  p6pul..t  u-,. 
Investigation  of  selected  tu.,,lil,  inm.. 
by  career  intert-.ts  wth  bro.id  uu.,J>.c,.  . 
pi  inary  ajjpl  i  cat  i  onv. 
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TABLE  Vi-    PERCENT  OF  SUBJECT  FIELD  tONTENT , 
IN  BIOMEDICAL  SCIENCE 


Subject  liciil   . 

^miiomy  and  Physiology 
^laboratory  Medicine 
*^^hy5ics 
teneral  Chemistry 

Diochpmi^itry  4. 
•  Clinical  McH^icine  . 

General  Organic  Chemistry 
Computer  Hicncc 
General  lUoN^y 
MisccVlincous^ 


V 


20% 
\2\ 

'm 

6\ 
S\ 


".BIOMEDICAL  SOCIAT^ 


inqu  ry  n  place  of  didactic  instruction.  ^  cnrial  sc i en£fis-*tia t  are 
Z'^'"o.l  of  ralev^rt  he,l  th.  problems  and  \sues.  .  ... 


TABLE  V'  \lNIT  TITLES  AND  COURSE  CONTENT 
•      OF  BlOMEDICAt  SOCIAL  SCIENCE  ^ 


irnit_No_;  Unit  Title 

Tear  one 


Cours'ecContent 


\        lleallh  and  Society:  Basic 
Social  Science  Inquiry  in.- 
,to  Health-Related  Problems 

II  Health.  Culture  and 
Environment 

III  ' Inlrodurtion  to  Political 
yDecision-MakinR 

TWO 

IV  W^^at  Afreets  Human 
;    Bchaj^ior''  « 

V  Al local jon  of  Hcnlth 
Resources  * 

/  ■        _     '  ■ 


Dimensions  of  bc.ilth;  levels  of  analysis^; 
points  of  view;  methods^  of  inquiry. 

Ethnocentrism;  c ros<;-(;ul tur.i  1  nn.ilysrs; 
culture  and  nu-trition;  culture  and  health. 
■  Political  dccision-m.ikn"iR  in  form.nl  and  in-  ■ 
formal  orpnn  i  r.at  i  ons ;  r.oal  conflicts  am) 
decision-makinfs  the  lepislativc  proccTs. 

Value  clarif^catiop.  atHuude  foimat  ioii . 

small^croups;  soc;al  norms. 

Soc  i  c'^TT^lWi t  u  n  o  M  <■ Jk-  .-^'l  t  h  - 1-  a  1  c  s  V   t  m  s 

and  tlK>  indivTttTwl.-  ..Itcr.u.t  ivc  hi-alth-c.re 

sy<,temv:  economic  dimensions  of  ri-sourcc 

allrcation. 


VI 
VII 

VI I  1 


r^,.!,;  f  Vur  i'roi.th  and  moral  xlcvolopment , 
Intellectual  Development       Cot;lll"ve.^r^^l,^^  .in 


J'oi'iilnt  ion  Groutli  and 
Cenetics 

The  Future  of  Health 
Delivery 


N..tion..l  and  "l^l.al  prrsj^cc  t  u  cs  on  |  op«.  I  't  .  on 
r.ro-th;  f.ictors  mf hirv>-i'»r..r'T'>'  inon  rioKth- 

genetic  engineer'ing;  genetic  counseling. 

EDidemloW.  social  consequences  of  development 
5n  health-care  deliver^,;  cU^zen  parUcipation^ 
In  affecting  health-care  delivery. 
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rrll      I  '^r""  (20i>,and  sociology  {2(^)  are  tfie  fields  of  study  that 
cor>cnbute  the-greatest  amount  of  content  to  the  social  science  course 
see  Table- VI).    The  curriculum,  focuses  o^n  current  health  problems^ 
(-e.g., 'coronary  h^art  disease,  malnutrition  and  tirug  ajidiction)  which 
-require  for  the'ir  solution  ^n  undei^standing  of  the  individual  and  his 
re.ationsh-ip  to  th^  social  milieu  in  addition  to  basic  science.  Among 
^     the  many  problem-solving  J«esources,  provided',  students  are.  taught  th^e 
fundamentals  of  Research  methodology  (sampling,  questionnaire,  construc- 
tion, participanT  observation  and  reporting),  political  efficacy  "(identi- 
fying problem  areas  .and  applying  proposed  actions) . 'and 'value  clarifi- 
cation. 

In  short,  the  social  sc'ience  course- presents  a-, large  body  . of  knowledge 
that^is  essential  to  heal thvprofessiqnals  and  community  decision-makers 
.   in  the  prevention,  and  treatment  of  disease. 

TABLE  VI:    PERCFJJT  OF -SUBJECT  riEl.O  CONTENT     '  " 

IN  BIOMEDICAL  SOCIAL  SCIENCE   .   "  •  ' 


EMC 


Subject  Kicld   P<7^  , 

^         Political  ^icncc  '  .     .  20<' 

'    Sociojogy     ,  '  '  '  *  20\ 

Anthropology  *        •  ' 

Economics  *      ^  ■  -  15\ 

Methodology   ^  .  \  n  10\  ** 

Socitl  Psychology.  1*        '     .    •     •  '      10\  . 

Epistcmology    *  /      -  '  -  5\  \ 

Psychology  .  .  "  .5\  ' 

1.         ^  .  ■ ,  "  ■ . 

In  each  of  .ihe^ee  courses,  ^uden.t5.are  confronte^i  with  health-related 
problems  thatT*e^ire  interdis(*f)l inary  solutions.    These  interdisciplinary-  - 
learning  experiences  should  prove  invalua-bl^  to  students  as- member.s  ofva  - 
rapidly  changing  society  and  as  future  health-care  profe.ssionals.         ^  • 

Jj'j^/AlQjlLDlCALJNSTRUMENTATIQN  PACKAGE  (RIP)  . 

The  BIP  is  an  integral  part  of  the  Biomedical  Curriculum.    It  i's  a  low-cos/t 
.  versatile,  rugged  electronic  device  developed  to  provide  a  wide  range  of  '  ' 
laboratory. measurements  relevant  to  understanding  sound,  elpctricity  and' bio- 
electric phenomena.    Also,  it'  is  used  to  per-form  sucti  mea^urq«ents  as  current, 
voltage,  resistance,  tempera-ture  and  pH.    Among  the^BIP  ajplications  are 
electrocardiography,  electroeacephalograph^,  colorimetry,^t^rbi(Jimetry,°sine 
.  waves,  square  waves,  "hearing  testing    electrophoresis,  electro-plating  and.  ' 
computer  science.    The  BIP  has  made^t  possible  to  implement  laboratory 
sequences  heretofoife  not  accessible  to  most-hiqh  schools  because  of -prp-  •  - 
hibitive  costs  and.  the  lack  of  suitable  equipment.    (See  the  MP  diagram 
on  thp  following  page.)  '        -    .  . 
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The  BM' 


pM  Input  JiCi 

•»rl#bie  vsMi^e  co«irol 
M  0-100  <Ji#^ 

C'Herfnliil  «-3Hf»fr  Input  J•:^^ 

10.  \\rt  cord  secift 
M.  proflri"Tiin3  pinri 
4?.  a«o4f  MqMi 


THF^MEDI  C  AL  P  RACT I  CUM   .  _^ 

A  major  goal  of  the  Biomedical  Curriculum  is  to  acquaint  students  with  a 
variety  of  health  careers.    In  addition,  a  Biomedical  Summer  Practicum  has 
been  designed  to  provide  a  learning-by-doing  introduction  to  a  variety 
of  health  careers  and  health-care  settings.    Students  apply  skills  acquired 
in  the  classroom  and  laboratory  to  acttial  work  tasks  within  career  situ- 
ations.   From  these  experiences,  the  intellectual  and  emotional  demands 
of  -a  particular  health  career  become  apparent  to  the  students.  They 
spend  five  weeks  on  the  job  with  health-care  practitioners  and  two  weeks 
in  orientation  and  follow-up  activities.    One  week  is  devoted  to  each 
of  three  student-selected  health  careers  and  two  weeks  tp  the  career  ot 
greatest  interest  to  them.    A  daily  journal  of  work  experiences  is  main- 
tained by  all  practicum  students.    The  journal  entries  are  TJiPortarit 
sources  of  discussion  during  weekly  group  meetings.    For  each  ot  their 
career  trials,  students  receive  training  requirements,  working  conditions, 
salary  ranges  and  job  descriptions.    Students  are  ^s.^ig^^J/^.^^^^f^^J 
practition^n  who  acts  as  their  supervisor- teacher  while  the  Biomedical 
teacher  assumes  the  role  of  "roving  facilitator,"  through  weekly  career 
site  visits  and  group  discussions. 

An  evaluation  of  the  trial  practicum,  conducted  by  our  health  careers  co- 
ordinator, in  three  Bay  Area  high  school s  "during  the .summer  of  J  974  pro- 
duced highly  favorable  results.    A  BioniedjcAl^Practicum  G^^^^^^^   is  being 
developed  to  assist  teachers  in  providing  such  meaningful  career  experiences 
for  their  students. 
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EDUCAnONAL  SOUNDNESS  AND  SCIENTIFIC  ACCURACY 

The  best  test  of  educational  soundoess  is  found  in  the  degree  to  which 
the  materials  are  successful  as  a  preparation  for  the  future  and  the 
degree  to  which  they  are  accepted  by  students  and  teachers.    By  examining 
the  iruterials.  panelists  will,  be  able  to  evaluate,  based  upon  their  own 
experience,  thg  pedagagical  quality -(»f  tho  matorHa^^- We  have  sueiil  Lorr-" 
P  f!In?h      f developing  materials  that  are  appropriate  for 
eleventh-  and  twelfth-grade   students.  .  The  instructor's  manual  that  ac- 
companies each  unit  will  provide  panelists  with  examples  of  how  the 
materials  have  been  structi^red  to  be  of  inherent  interest  and  teach-- 
ability.    Staff  writers  have  considerable  teaching  experience   and  thev 
J^'^K^'^r/"'^""'^^  ^"       degree  to  which  they  hive  had  access  to 
feedback  from  teachers  who  are  using  the^material s.    This  process  of 
teacher  feedback  is  continuing,  and  four  Biomedical  teachers  are  part- 
time  members  of  the  staff.    The  nature  of  responses  we  have  had  from 
students  and  teachers  supports  the  educational  soundness  and  scientific 
accuracy  of  the  curriculum. 

In  order  to  help  insure  accuracy,  the  writing  staff  has  sought  the 
advice  of  consultants  at  many  points  in  the  development  of  the  materials 
Ihe  writing  staff  of  each  course  includes  a  Ph.D.  in  a  subject  field, 
the  director  of  the  project  is  a  physician,  and  the  project  coordinator 
IS  a  healt+i  educator.    These  persons  meet  regularly  (at  least  once  a 
week)  to  review  all  materials  produced  before  they  are  released  to 
schools.    Nevertheless,  inaccurate  statements  or  presentations  may  still 
be  present  in  certain  parts  of  the  curriculum.    The  best  test  of  scientific 
accuracy  lies  with  critical  examination  of  the  materials  by  panelists 
knowledgeable  in  the  Subject  areas. 

iHPLEMENTATION  AND  flARKETING 


The  Bioinediral  Curriculum  assumes  four  class  periods  each  day  for  two 
school  years.    Due  to  the  abundance  of  laboratory  activities,  bio- 
medical science  occupies  two  class  periods,  whereas  mathematics  and  social 
science  each  meet  for  one  class  period  daily.    Variations  of  this  theme 
are  possible.    Some  school  administrators  have  elected  to  offer  one  and 
a  half  years  of  social  science  to  enable  their  students  to  take  other 
courses.    Other  educators  have  combined  the  ma-thematics  and  science 
courses  in  c  tl:ree-hour  block  and  used  a  team  teaching  approach, 

A  successful  two-year  field  trial  of  the  BICP  package  in  six  California 
high  schools  was  completed  during  June  1975.    These" trial  experiences 
provided  feprjback  essential  for  revision  of  tho  curriculum,  which  is 
currently  being  implemented  in  seven  Detroit  public  high  schools  and 
eight  California  high  schools. 

P^t-I<age.?wch  as  ours  is  contingent,  in  part, 

 -         .      ..^^  c'irtailment  of  fiSF  ii,ipl( 

'ingcncy  imp  lemon  tat  ion  pli 


upon  prior  inplcinf-ntation.  Following  the  curtailment  of  fisp'ii.iplom^a- 
tion  funds  for  '976,  we  developed  a  confingoncy  imp  lemon  tat  ion  plan.^^ 
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TABLE  VII 


Current  and  Projected  Biomedical  Courses 
by  State/City  and  School 


State/City 

School 

Number  of  Schools  Teaching 
Blomed  Curriculum 

all  1975 
Current) 

Fall  1976 
[Projected) 

Total 

ARIZONA 

Tempe 

* 

1-2 

1-2 

ARKANSAS 

(Health  education  pilot  program) 

5-10 

5-10 

CALIFORNIA 

Albany 

Albany  High  School 

1 

1 

Concord 

Ht.  Diablo  High  School 

1 

1 

Davis 

* 

l-«i 

l-«i 

Fremont 

^Amerfcan  h«^n  School 

1 

1 

Fresno 

Fresno  High  School 

1 

1 

La  Hesa 

Helix  High  School 

1 

1 

2 

Los  Angeles 

6-12 

6-12 

Newport  Beach 

Newport  Harbor  High  School 

2 

2 

Oakland 

Oakiund  High  School 

1 

1 

Palo  Alto 

1-2 

1-2 

Petal uma 

Pctaiuma  High  School 

1 

1 

Pleasant  HIM 

College  Park  High  School 

1 

1 

Sacramento 

2 

2 

San  Diego 

r                 tS  t                       1111.^1.  f 

San  Diego  High  School 

1 

1 

San  Francisco 

1-2 

1-2 

San  Jose 

* 

'•-6 

k'i> 

San  KWec 

Sequoia  Mign  School 

1 

1 

Santa  ^FH|a 
Travis  An^Base 

Santia  Ros«  Hjgh  School 
Travis  School  District 

1-2 
1 

1-2 
1 

HAWAI 1 

Honolulu 

* 

1-2 

1-2 

1HDIANA 

Indlanapol 1 s 

Howe  High  School 

1 

1 

A 

1-2 

1-2 

MICHI€AN 

Detroit 

Cody,  Martin  Luther  King, 

7 

7 

Chadsey,  Southeastern,  Coolcy. 

Northwestern,  Western 

MISSOURI 

Kansas  City  ' 

* 

2-3 

2-3 

MINNESOTA 

Minheopol is 

1-2 

1-2 

NORTH  CAROLINA 

Raleigh 

* 

1-3 

1-3 

OREGON 

Portland 

* 

2-5 

2-5 

TEXAS 

San  Antonio 

* 

2-3 

2-3 

WASHINGTON 

Olympla 

1-2 

Seatt le 

* 

■:•( 

Tacoma 

1-2 

OTHERS 

(Includinq  Northern  Calif, 

to-is 

10-15  \ 

TOTALS 

1 

p. 

53-92 

68-107^ 

•  -  Undetermined  4  9  v3 
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•The  plaB  is  both  simple  and  ambitious.    The    goal  is  to  have  at  least  fifty 
Biomedical  Programs  1n  operation,  primarily  on  the  west  coast  of  the 
United  States,  by  Fall  1976.    (See  Table  VII,  Current  and  Projected  Bio- 
medical Courses  .by  State/City  and  School.)    Since  we  built  into  the 
^curriculum  package  a  set  of  instructor's  manuals,  the  pre-service  and  in- 
service  training  requirements  for  implementation  are  minimal.    In  fact, 
three  California  high  schools  accomplished  a  successful  self-directed 
implementatiqn  with  merely  one  day  of  orientation  from  our  staff. 
■-1^?*^^'       believe  our  current  implementation  goal  is  possibTe  by 
^arefuHr^xjjending  our  limited  implementation  resources  over  the  next 
year.    Although  theoretically  not  the  most  educational ly  sound  approach, 
the  results  are  excellent  thus  far  for  such  a  small  investment. 

Although  the  suspension  of  the  BICP  national  implementation  plan  did  in- 
deed adversely  affect  the  interests  of  several  of  our  twenty  university 
representatives  throughout  the  country,  we  continue  to  receive  enthusiastic 
support.    Several  prospective  dissemination  and  implementation  center 
applicants  (Arkansas,  Missouri,  Arizona,  Teaxas,  Indiana  and  North  Carolina) 
are  seeking  al ternate  funding  to  implement  the  Biomedical  Curriculum  For 
example,  educators  in  North  Carolina  and  Arkansas  are  interested  in  a 
statewide  inplementation  effort  funded  by  local  private  and  public  funds. 

■To  maximize ^our  limited  resources  for  outreach  activities,  educators 
throughout  the  United  States  will  have  an  opportunity  to  review  the 
Biomedical  Curriculum  by  attending  one  of  three  infomational  workshops, 
which  will  be  held  in  Oakland  during  the  Spring  of  1976.    The  Oakland 
High  School  BICP  demonstration  site  will  provide  an  opportunity  for  ob- 
servations and  discussions  related  to  all  aspects  of  the  curriculum  with 
students,  teachers  and  administrators. 

By  developing  an  implementation  manual  and  establishing  a  market  base  of  ' 
fifty  Biomedical  Courses  by  Fall  1976,  our  ability  to  acquire  a  publisher 
among  the  following  interested  houses  should  be  enhanced: 

Addison-Wesley  Publishing  Company 
Benziger,  Bruce  and  Glencoe,  Inc. 
Cobbs-Morril 1  Company 
W.  H.  Freeman  &  Company 
Harper  &  Row,  Publishers,  Inc. 
D.  C.  Heath  and  Company 
Houghton  Mifflin  Company 
Lcfirning.  Real  i  ties.  Inc. 
Rdnrlom  House,  Inc. 
W.  B.  Saunders  Company 
Westinghouse  Learning  Corporation 

A  proposal  W'3S  being  developed  to  evaluate  the  entire  BICP  in  conjunction 
with  our  'ibortod  national  implementation  effort.    In  th(.>  tibsonce  of 
supportivp  datti  obtained  through  a  prescribed  evaluation  design,  wo 
strongly  rocoiiin^^ja^^th^t  an  independent  comprehensive  evaluation  of  th.' 
BICP  be  condii*^pd  in  the  near  future.    Nevertheless,  H5  percent  of  those 
students  in  seven  high  schools  who  completed  the  initial  two-year  t>'ial 
of  the  curriculum  are  currently  attending  colleges  or  universities. 
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ItVrl  V"^/^P':"ents  the  current  organizational  structure  of  the  BICP 
P  oa  ams  ''^'l^'''''''  ^^.the  California  Commntee  on  Regional  Medic 
llJfl  -,\    ^^^:^'™''y  '"^"lon  of  the  project  at  this  time  is  to  revise 
the  trial  curriculum.    Prior  to  establishing  the  Revision  Advi.nrv 
Comniittee    RAC),  a^  series  of  assessment  meetings  were  he  d  in  the  late 
"  evi-sionVn'    ^°  '''''  P^^'^^ae  and  obtain  sugges    on  r 

ZllVnn.  implementation.    .In  advance  of  the  scheduled 

-  meetings,  the  teacher  teams  (math,  science  and  social  science)  fn  each ~ 
of  the  high  schools  prepared  a  position  paper  on  their  two-year  BICP 
tna    experiences.    Also,  questionnaires  were  disseminated  to  all  trial 
teachers  and  their  students  to  evaluate  specific  parts  of  the  two-yeir 

nd'ihe  resu?^  TfVh''^  ''''''''  position  papers 

mnl  H  /  ?  1     °f  ^"^^  questionnaires  prior  to  the  meetings  so  that  a 
more  detailed  analysis  of  the  results  could  be  accotnpl  i  shed . 

Students-questionnaire  responses  often  reflected  their  teachers'  atti 
tudes,  which  were  generally  favorable,  notwithstanding  manrsuggestior^; 
for  improving  the  curriculum.    A  recurrent  statement  made  by  the    e  chers 

°r  ''h^  °f        evaluation  meetings  was  that  tean^ork    s  an  m 
portant  ingredient  to  a  successful  Biomed.ical  Program.  \One  of  our  mathe- 

C     iLlu,r  ^^hr^1;    '''r''  ^d^^tional  significance  of  VBio:edical 
Uirriculum  is  that  it  simply  teaches  students  how  to  solve  problems. 
If  you  p-d  a  class  of  Biomedical  students  in  one  room  and  a  class  of  ■ 
other  students  in  another  room  with  the^ same  problem  to  solve,  the 

roT.Tnn  n"  l"'  V^^  '^^'^       ""''^  ^^tailed  guideline    fo^  C 

-  pmoJm^^,!?'  trial  -version  of  the  curriculum  were  generated  by  the  \ 
q-.-estionnaire  results,  the  posi tion.  papers ,  and  our  meetings  with  the  ^ 
trial  teachers  and  selected  publishing  representatives. 

The  BICP  revision  process  (see  Table  IX)    was  established  to  apply  those 
guidelines  generated  from  accumulated  reports  over  the  two-year  trial  and 
the  final  ass.5ssment  meetinqs.    A  critical  component  of  the  proces  is 
the  Revision  Advisory  Coniiiittee  (RAC),  composed  of  key  persons  within 
the  curriculum  dev.ilopment  and  implementation  phase  of  the  project 

The  process  has  proved  successful  in  providing  a  systematic  plan  of  im- 
manne?  ^"^^"9  revised  in  a  true  interdi scif,^  inary 

COST  OF  Tl  I E  B I  CP  PAC KAG  E 

The  CO";!  of  a  new  curric.ulum  is  an  incrc'isirinl  v/  iini,n».f,  ,f 
.      for  educational  dicision.makors.    NeverJxol .'sV,  trtSl  KVu^Vf'" 

t^:;  d^;;?s5o;ti?i:-sv:;;';^;^:^^ "'""""^-^^  ^-^-^.'-^^^  ^"''-tant  in 

All  irntPictional-  materials,  including  texts,  BIP'^.,  computer  roMpononts 
and  Uihr,ratcr/  supplies  for  thirty  students  over  a  six-yoar  period  will 
ranqo  from      5  to  $26  per  student  year  for  all  three  courses  (see  Table  X). 

ERIC  4^5 


With  two  Biomedical  Courses  of  thi rty .students  each  in  the  same  school, 
one  beginning-in  the  first  year  and  the  other  in  the  second  year, 
whereby  hardware  can  be  easily  shared,  the  cost  can  be  reduced  to  $16 
to  $18  per  student  year  over  six  years.    Further  cost  savings  can  be 
achieved  through  centralized  purchasing,  intra-school  sharing  of  hard- 
ware, modification  of  certain  laboratory  activities,  and  outside 
sapptementffl  funding  (e.g.,  local,  state  and  federal).  
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TABLE  IX 
BICP  REVISION  PRUCESS 


Individual  opinions: 

Yes-'-'Pass ,  unconditional 
(unanimous) 

Yes — Pass,  conditional 

(person  opposvd  must 
submit,  in  writing 
to  the  chairman ,  , 
constructive 
criticism  for 
condi tional  pass) 

No  Person  opposed 

must  submit,  in 
writing  to  the 
chai  rjran ,  con- 
structive 
criticism 


PROJECT 
-DIRECTOR 


(ifC^) 


COPY  EDITORS 
Glenn  Housh 
Skip  Seibel 


[CURRICULUM  COORDINATORS 


REVISION  ADVISORY  COMMITTEE* 


^!ATH  COORDINATOR 
Jon*Hanshew 


PRODUCTION 
Carol  Busool 


(^'o,  return  to 
Curriculum 
Coordinator 

-  for  review) 


SCIENCE  COORDINATOR 
Al  Vegotsky 


SOCIAL 


SCIENCE 
Bill 


COORDINATOR 
Hering  


J 


WRITERS 


•REVISION  ADVISORY  CO.^I^!ITTE^:  (7  voting  members) 

1.  Discipline  Coordinators 

a.  Mcith:    Jon  Hanshew  ^ 

b.  Science:    Al  Vegotsky  - 

c.  Social  Science:    Bill  (lennr; 

2.  Two  student.s  as  consultants  (UCB,  Merritt,  etc.);  three  trial  teachers 
(OfiS)  as  consijltants 

3.  Copy  Editjors 

a.  Glenn  Mousb 

b.  Skip  Sevbe]      \  , 

4.  Project  Director  (Alternate  Chairman,  non-votinq) 

5.  Project  Coordinator,  Ron  Under  (Chairman,  non-votinrj) 

6.  Production,  Carol  Busool  (consultative,  non-voting) 


*The  Revision  Advisory  Group  will  establish  curriculum  goals,  meeting  dates,  etc., 
and  deadlines  for  revision. 
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FIGURE  X:    TIIC  COST  OF  A  BIOMLDICAL  C0UU5E 


I  \m 


BIP 


DN'IT  , 

COSr      QUANIirv      1st  Year 


$80 


TOTAL  MAINri:NANCi: 
COST/^HAR  for 
2nd  Ycnr  3rd  ^cnr 


7-10         $560-800  $350-500 


0" 


Conputcr 
Components 

Laboratory 
Supplies 


•50  7-10 


400-500 


$350-500 
25C  ' 


$250 


Textbooks 


990 


990 


Worksheets 


TOTALS 


n 


$1950-2290  $1540-}740 


SO 


$300 


*No  mdinlcnancc  co«;^s  with  unlimi^pd  use. 
Nc^t books  can  he  used  foV  six  years^. 

^Thc  co^t  of  Implement  ini:  and  nauUniMiiip,  the  H i i l 1  Cour'a^  Ini  thirlv 
';tudc'Mts  owr  six  years  unpe^  fiom  SH."^  to  $s:^8  per  year,  present  nij;  a 
\  cost  of  $26  to  $28  per  «^tudcnt  year. 
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D.  18.  c:BICP  (Panel  4):    Panel  Responses  to  9  Review  Questions 

Question  1:    Is  there  a  genuine  need  for  tliese  instructional  materials?' 

The  proposal  for  funding -indicates  that  the  Biomedical  Interdisciplinary 
Cu*rriculum  Project  was  developed  partly  in  response  to'  the  needs  of  society 
for  expanded  health  manpower.    In  addition,  the  faculty  of  schools  involved 
in  the  original -Richmond  (California)  project  felt  that  an  interdisciplinary 
curriculum  to  prepare  students  for  careers  in  the  health  care  field  would* 
appeal  to  those  of  average  or  higher  ability  whose  achievement  Kad  been 
below  expectations .  '  


The  proposal  also  refers  to  the  report  of  the  Carnegie  Commission,  Hioher 
-  Education. and  the  Nation's  Health'in  1970,  statenents  of  the  Assistant 
Secretary  of  Health  and  other  predictions  about 'patterns-  of  need  in  health 
manpower.    Subsequent  repprts  of  the  Health  Manpower  Bureau'  of  HES  and  pre- 
dictions based  on  surveys  by  hospit^al  associations.  Regional  Medical  Pragrams 
and  Comprehensive  tlealth  Planning  Councils  seem  to  corroborate  the  validity 
of  these  predictions. 

In  the  early  1970's,  Commissioner  Marland  reported  a  survey  that  showed  "30:;' 
of  the-  vacancies  in  health  care^being  filled  by  persons  with  no  pre-employment 
preparation.    Most  health  careers  require  post-secondary  education  so  that  an 
interdisciplinary  health-related  curriculum  that  provides  the  maximum  number 
of  options  in  a  career  cluster  fills  a  special  need. 

Students nriho  are  attracted  to  health  careers  need  aruopfwtuni ty  to  learn 
about  tlie  variety  of  available  careens,  the  educational  requirements,  and, 
most  important,  an  opportunity  to  perceive  the  interrelationships  of  p'hysica-1 
and  social  sciences  v/ith  actual  applications  in  health  care. 

Limited  data  suggest  that  10-15"  of  the  high-school  population  will  elect  a 
health-related  career.    The  original  project  objectives  describe  the  target 
population  as  those  students  who  have  an  average  grade  of  "C"  or  better,  have 
successfully  completed  first-year  algebra,  and  read  at  grade  level.  Discus- 
sion wit.   the  project  director  indicates  the  project  serves  all  students 
prepartng  for  health  related  careers.    The  panel  questions  the  advisability 
of  attempting  to  serve  too  diverse  a  population; 

Based  on  an  examination  of  the  course  materials  and  the  report  that  357,  of 

the  piiot  students  from  the  first  two  years  of  the  project  have  enrolled  in 

college,  the  panel  believes  that  the  materials  are  directed  toward* the  top 

one- fourth  to  one-third  of  hiqh-school  students.    The  panel  feels  that  this 

project  (loes  not  meet  the  need  for  the  identification,  motivation  and 

secondary  school  preparation  of  students  with  career  goals  that  require  a 

limited  post-secondary  education  of  a  less  technical  nature. 
i 

Quality  fngh-school  course  materials  with  an  interdisciplinary  approach  to 
health  care-ers  are  not  available.    The  NSF  support  of  curriculum  in  this 
ar-ea  serves  this  need.    The  panel  considers  the' extensive  time  commitment  * 
of  LICP  (4  houjrs  a  d-iy  for  2  consecutive  years  "inc'lud  ing  matliematics , 
social  studies  and  science)  to  limit  the  student's  options  of  elective 
programs  more  than  is  desirable.    PaneV  members  thought  that  the  objective 
of  the  pro'iram  miglit  still  be  achieved  with  a  reduction  in  the  time  required 
by  at  least  lb  .  C  A  o 
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Question  2:    Is  there  a  market  for  these  instructional  materials? 

The  BJCP  materials  are  intended, to  replace  two  years  of  science,  mathematics 
and  social  studies  at  the  11th  and  J2th  grade  levels.    It  is* not  necessary 
or  desirable  for  an  entire  school  curriculum  to  be  committed  to 'this  exten- 
sive b.lock  oT-  time.    BICP  does  provide  aa  alternative  plan  or  option  for 
students  interested  in  health-related  fields.    Most ^state  and/or  local 
school  graduation  requirements  call  for  one  or  two  years  of  social  studies 
specifying  that  the  student  include  a  year  of  Amerkan  History  and  sometimes 
a  semester  or  two  of  American  Government.    This  requirement  would  not  be 
 satisfied  by  the  BICP  course  as  it  now  exists.   —  

Dissemination  of  project  materials  and  philosophy  appears  to  be  relatively 
sporadic  and  lacking  in  systematic  plans.    Utilization  of  the  materials  in 
the  Detroit'school  system  was  a  result  of  individuaK-interest  and  concern. 
Based  on  information  supplied  by  the  project  director,  it  appears  that 
many  of  the  schools  s^ejected  for  trial  in  the  Detroit  area  represent  a 
different  student  population  than  was  used  in  the  California  schools.  It 
successful,  this  may  illustrate  the  adaptability  of  the  course  to  varied 
student  groups  and  environments. 

It  should  be  stated  that  plans  for  dissemination  and  implementation  are 
currently  being  formulated  by  project  personnel  and  that  a  program  of  in- 
school  orientations  is  being  presented  with  NSF  funding  during  the  1975-76 
school  year.    It  is  felt  that  if  the  project  is  to  have  full  impact,  dis- 
semination and  implementation  monies  will  be  necessary  from  national 
funding  agencies. 

The  free  market  has  done  little  to  respond  in  a  systematic  way  to  the  needs 
addressed  by  the  BICP  program.    This  is  understandable  because  of  the  rela- 
tively high' cost  of  developing  the  materials  and  the  uncertainty  of  the 
market  for  such  a  product.    These  factors  do  not  minimize  the  need  to 
provide  such  a  program  as  a  learning  alternative  to  students. 

The  Projefct  Director  reported  that  eight  publishers  are  currently  expressing 
interest  In  BICP. 

Question  3:    Do  these  instructional  materials  possess  a  clear  purpose, and 
rationale? 

The  goals  and  purposes  of  BICP  are  embodied  in  the\proposi tion  that  the 
delivery  of  health  care  will  continue  to  play  a  large  role^in  our  economic 
life  and  that  an  early  career  irVtroduction  in  grades- 11  and  12  toward^ 
'  health-related  careers  would  be  desiVable  for  students  interested  in  pursuing 
them. 

The  panel  regards  BICP  a^s  a  frankly  experimental  effort  which  should  be  , 
•  watched  by  educators  and  the  general  public  concerned  about  alternative 
modes  of  education  for  the  citizen  in  the  latter  part  of  the  Uventieth 
century. 

Given  the  need  for  a  curriculum  of  the  BICP  type,  the  panel  finds  the  seiec- 
tioTi  of  the  course  materials  reasonable,  and  appropriate.    It  is  hard  to 
imagine  that  no  other  alternative  assumptions,  values  and  goals  could 
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standable.  .         in  their  latest  focm,  are  interesting  and  Onder- 

OPtfrnistic  reports  from  the  pilS?  s^fi^fs!     '  encouraged  by  the 


Question  4: 


The  material  is  currenrand  should  bfkeSrcurrpnt'-  substance, 
subject  to  rapid  changes,  and  ?    is  essentia    tha^fh^  ;5'^'^-'■'^°^°9y 
examples  in  the  course  he  rpwilln  w       •    .  ^        1 1  lustr>nions  and 
obsolescence.  '"^  '"^^^^^  frequently  to  guard  against 

scir„crcrprhrHr?Lr^ 

not  see.  to^e^en'r^Jctfa^  frJJJJ^i^r^tJej:^??  S^?an?L^??S^!= ' 

■  I^fn?™L;!  "'t''       degree  to  which  BICP  succeeds  in  its  effort 

lch'"\%'  ^in  S'^^rS  V^-S^         '  r--t':hofl.^"her'e 

T.l""'"?-.  ^""f  ""^"-"t      hu«,n  6  o?ogy  and  those^Uh  a 

^^il^i^'^^::^^r'''  "p-iafJ^in^^j^sLd 
i:ga°n'r:;t^^^^^ 

ciples  commonly  incluaed  in  traditional  science  courses. 
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The  objective  of  the  program  is  to  provide  as- many  oPVon^s  [Possible  ^o. 
tudents.    Jhe  project  director  reports  that  approximate  y^90.  of  ITICP* 
students  entering  college  chose  a  health-.rel ated  curnculuiy 

The  coverage  oflhe  BICP  mater^ial  is  quite -broad  in  iJs.  ta^  scope.  . 
Tables  are  given  which  indicate  the  unit  ti-tles'for  ^he  biomedical  mathe-  . 
'mat  cs    sciences  and  social  sciences.    The  specific  details  as  to  the 
tJScs'coveredn  physics,  chemistry,  clinical  science  and  computer  science 
are  not  presented/  A  hierarchy  orjj^t  of  learnirxg  objectives  for  thg  . 
total  mater i^al  is  not  expTfcmy  presentetfry 

It  appears  that  the  material  in  physics  and  chen^mry  is        covered 'in  the 
same  depth  as  in  a  standard  high  schoil  science  course.    The  Diatenal  on 
boo/        s    comprehensive  -than  a  Standard  biology  course    ut  as  mo  e 

biomedical  curricula  deserves  furrier  study. 

comparison  of  scientific  content  in  BICP  ^,'Z\'".lt^^^^^^^^^^ 
is  made  JTierely  as  a  point  of  reference  and  does  not  imply  ^^^y^^f"^^ 
Ind  of  itself     The  intent  of  .this  program,  as  had  been' mentioned  before, 
is  quite  different  from  traditional  programs.  -  ■ 

Question  5:    Is  the  content  of  these  instructional  materials  educationally 
sound? 

average- and  below  average  stud^ts. 

The  study  of  the  -atopy  and  physio,o,y  of  the  -productWe  syst™  a.d^the 
r.eftyIprro.:i  roSe:tn":H-t?nrr:iS?-to  i.Ji.USo..  a.  has  .eeh 
previously  done. 

one  ofUhe  experiments  deal  in,  -Hh  the  effects^  J,^^  ' 

.  problem  where  a  student  9-^^^  beer  to  n  b  y    ^.^foptunate  example  that  sX)me 

« L^r"f'eft°^h?  ro;:5rrt.de:trti%r;  ?rjr>rth^  .^j.^  a..™,. 

tLt°th°e  ?:;ce,ratioh  of  r"^""'"^;;;,^?!:!- o^fecf  oSTh^lt      ts . 

?-,:$;,:;^fty^?!;:;rsrecu'L:rL^hTo,^^^^^^^^ 

cburses  and  students  make  their  own  integration  efforts.     <  ■ 
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•strong  Sel f,co-n,ni tn.ent^  d  des  heaU^'rpS'H 

experience  disappointment.  related. careers  would  likely 

o'n'\l?S:!L^^r:"e;?:r"^V:^^^rs^e^^  "-^^  -p^as. 

^oplcs  as  values  c^^arifiTiuon  guT  hi;^^^^^^^  wfth  juch 

deal  with  broad  social  \issues  '    Real  i!fif^.^ff  ^^^"^^^  presented  and 

exclude  nn-nority  POPul,\?  ns  ^nd     '     T  i     ^^^^  ^'^^  -^^e  "Ot  to 

firmat  in  Unit  II  allows  studonf.:  In  cf  <  example,  Xhe 

cultures  and  contin  ^  rr  un?r   '  ?o  .^2L%h''^?  '^^^  ^-^I'l^ge  • 

t  on  sets  students  used  w  a  aiy  e  these   ^1  t  rp  "^ ^'^'^-^  ''''''''  ^i^"- 
which  follow  (w^iere  each  Qro^p  attemll^t^^^^^^^^^  ' 
.other  group    prevent  the  nirr  rMiMr?      u  K^^^^^  the  answers  written  by.  the 
issues  or^  value  systems    '"7^^*^"^"'"  ^'^"^  ^^'^^  centered  .around  pre-determiSid 

.  fct'iJL??on'  '''''^'f''  '  -^tion^.  val^e 

cianf  cation,  was  ^ot  available  for  review    b/t  ?f  L 

9.-4de  students.     IcP/a  iSw  ' "e^a^'aSd    Eoif  '"  '"^  " aad  12?h. 

fn  health  r.etated  carters  to  explore  witf,tn  !  ^"'^'^J^e  st^udents  with  interest, 
work,  various  ski  1  Is, -nrincioles^^rt't^  J    '  f  '"'^'-'I'SQiplinary  frame- 

^i.'^^*^'""^  -'"'s  "X-i;:M'eX"th7ri;,ec'?ed  ■  ■ 

to  present  a  cLprehensivc  Vtew     llZl  ]l  """^  organized,  '.^ 

that  ►his  einphosis  m?<jh    ?im  t  Uude^-  "•''""J"  ™"9  P"'''  "^fers 

curriculum:  'The  exte     ,e      t  l£a',  ^'r  ?  ' 
sented   „  t_^he  social  science  c'JMtt  'i!^-^^'''  ^"'"'"""'''^ 

nane1-th.n_„uidelines.  for  i,:.p,e,„e„tat(on 
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-  u  «:PPni5  Dossible  that  the  broad  background  needed  to  tpach  . 

qualified  personnel  to  implement  the  program. 

the  following  areasT\ 

1.  Criteria.-for  student  placement  in  the  program. 

2.  Expected  outCGnies  of  the.  prog rai?. 

1     The  importance  of  team  teaching  techniques  to  an  inter- 
d^fci?l?n"y  program  of  this  type  and  strategies  for 
effective  team  teaching, 

4.    Familiarization  with  instructor's  role, and  supportive 
.   ^        materials  provided,  . 
The  project  director  has  -^'"ted  that  the  program's  -"ess^ is.dlrocUy^ 

related  jto  the  extent  of  c^^^'"^*'?"/™"?.*"  ts"h„s     The  science 
that  greafcare  be  taken  in    e  c  "ice  °f  t^«^j,J=„^'=^|^       ,3  should  be 

irrfn^ed  :rt.ar?ranne:c?,e'rf  haf  al  ^el^ro^e^dany  P-annin,  period 
^  together,"  ^ 

•     •  several  organizational  P-^le-  may  ari.e  from  tje        of^  BICP.  Jhe^mo^ 

•  serious  seems  to  be  the  numbe   of  hour    of    he  instructional  periods 
sumed  by  the  program.     f  a  '^l^^^^^^^^^'^f  ^ '^iods  remain  for  other  required 

••       per  day.  with  BICP  involving  ^^^^  ^,  Pf'SfstorJ,  Lerican  Government, 

courses.    In  some  states  ^°^7"/,f,Vould  preven        tudent  from  choosinn 
:iL\r;ls^"oQ^n;l^;raiurI^^^.ig      -  -ated  students  could  complete 
their  other  ^quirements  in  summer  sessions  v^here  feasible. 

*  •  The  concept  oT.n  exploratory  cou-e  in  .ieaUh  occupy 

"    and  a  desirable  option  at  the  ll^h  &nd  12th  S^^J^  ^ev     -  ^.^ 
.  of  some  inembers  of  the  panel,  ^^^^Jf '^'■.^5' ^,Jfi '-contradictions  among  the 
*  of  the  materials,  there'are  ^""'^S^^.f ^^PPfft^der^^  proposal  summary 

-       .stated  Objectives,  the  c^^^Xr^-a'n  "^t   atf^t^de^^^^^  for'en.try  into 
,     l^^a  T^lf  P^o^raK^S-n  sCoo^  .l.t  would  eventually 

iead  toFaVeers  in  the  health-care  field. 

'  discSb^gcd  had  they  done  poorly  ,n  th,s 

program, 

pilot  students  have  been  A-.o^^ 
■   rnt""prrcefdlnf  a?"*™rh  slower  rate  althouqh  h.rd  data  are  not  yet  • 

available.  J  ^ 
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Several  recommendations  made  by  panel  members  are: 

1.    The  first  year  might  begin  with  less  rigid  material,  working 

a  irincl?n'p3''?'H''  V''''V^'  "^'^^  el 

ically  inclined  students  might  reasonably  switch  to  other 

programs     T  is  would  provide  all  the  interested  students  the 
coTlged"    '    °  "^'^^^"^  becoming  dis- 

^'  l^LTf^''^'' ""^^  ^^.^^''^''^    ^^^^^^  -A  - 

c  t^  l^''        '''''  the  program  be 

cut  25/.  (i.e..  from  4  periods  to  3).    Admittedly,  this 

i:^^hr?•^L:^^f^t^a:?a^^^^  -thors.possibly  compromis. 

^'    uJpfnrr"-       "'^^  i'^'  '"^'ght  be  .extremely 

bp  [nL^J  njinicourses  or  nodules.  In  modular  form  it  could 
be  inserted  into  existing  curricula  at  both  hiqh  school  and 
community  college  levels.  "ulm  nign  scnooi  and  ^ 

•  iTfl  Tn^V'^'  ^^'^        convertibility  of  this  program 

with  regular  college  prep  programs  was  not  as  great  as  de- 

1°  .    "^u^'f  Pi^oblems  for  any  student  who  changed 
his  mind  aboyt  a  -health  career.  ^ 

S  IVl  ^-"^"'T  '^"^       itself  the  students  will  obvi- 

?p!!{  f      I^TV  ^°"P-    Provisions  must  be  made  at  the   oca  1 

level  for  studerrts  choosing  to  drop  out  of  this  program. 

The  practicum  component  of  this  program  between 'the  11th  and  12th  arade 
necessitates  availability  of  nearby  medical  facilities     This  is  not  a 
.     requirement  of- the  program  but  would  be  very  instructWe  to  ?nierested 

/        necessarv^''-ih!^!"  ^'ll''  than  ordinary  laboratory  space  and  equ.ipment  are 

^n^rp  fnr*  J        ""'^       '  ^""^^^"^  "'^^  ^^'^  laboratory  requirement  if 
space  for  other  science  courses  is  already  limited. 

The  BICP  package  is  an  impressive  attempt  to  serve  students  with  strona 
comjone:?"  '°  '''''''  "^^'^^  a  s?;ong'sc?ence 

Question  8:    A_re__the  costs  for  implementing  these  instructional  m.tPr-i.ic 
reasonable?  

It  ll^l^i  ^°        P"'"  ^^"^^"^  y^^^'  ^-^hile  perhaps  justifiable. 

are  somewhat  extessive.    However,  it  should  be  recognized  that  three  tradi^ 

llTrl    T^lT  V  \°  5u  :'P^'"^  ^""^       the  nth  and  12th  grade 

years.    Also,  schools  that  are  interested  in  experimentim  with  new 

rncl^c'^h^r     secondary  education  are  usually  prepared  to  assume  initial 
costs  that  are  higher  than  those  experienced  in  an  established  program. 
The  ongoing  costs  estimated  beyond  the.  sixth  year  of  implementation  are 
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reasonable,  averaging  only  about  $10  per  student  per  year   or  an  average 
of" $3  ^3  per  student  per  course  per  year  since  in  some  schools  it  is 
intended  that  three  triditional  courses  will  be  replaced  by  this  course. 

It  is  important  to 'note  that  publication  costs  are  rising  rapidly  It 
is  conceivatrlfe  that  the  estimates  made  above  could  be  low  by  a  factor  . 
of  50  to  100^.-  '  • 

Because  of  the  vocational  nature  of  the  BICP.  it  may  possibVy  qualify  for 
federal  support  under  the  Vocational  Education  Act.    In  this  case  Us 
attractiveness  to  a  school- district  will  be -enhanced.    This  would  have  an 
important  impact  oh  adoption  and  implementation  throughout  the  country. 

Quest  ten  9:    Is.  the  nanag^ent/organization  plan  adequate  for  producing 
these  i"nstructional  materials? 

The  project  director  reported  specific  examples  of  the  project  providing 
oppoftSnity  fo^  scientists,  teachers,  students,  and  paren  s  to  make  input  . 
'  into  the  program.    Avan  example;  the  director  reported  that  copies  of 
the  unit  on  Human  Regr^cTuction  were  sent  to  parents  prior  to  students 
studying  the-TiT^Tt  and  reactions  from  parents  were  H'f^fhP  estab  ish 
reviewed  by  the  committee  contained  information  related  to  the  establish- 
ment of- the  Revision  Advisory  Committee  and  a  flow  chart  outlining  the 
revision  process.    Communications  and  lines  of  administrative  authority 
appear  clear.    Teacher  teams  prepared  position  papers  based  on  their 
experience  teaching  BIlP.    Students  who  had  completed  the 
responded  to  detailed  questionnaires.    The  evidence  reviewed  by  the  panel 
^epSrts  generally  favorable  attitudes  toward  the  program  ^ong  with  sug- 
gestions for  revision.   -The  director  reported  that  the  evaluation  data 
obtained  is  being  utilized  in  the  revision  process. 

"The  opportunity  for  input  and  the  internal  monitoring  of  the  Pi^oject  is 
v?ewed^s  adequate  by  the  review  panel.    The  projec  f  . 

that  no  external,  independent  evaluation  was  conducted,    ^he  panel  is  of 
the  opinion  that  external  independent  evaluation  i-s  desirable.    It  follows 
that  NSF  should  be  provided  funding  for  this  purpose. 

The  project  appears  to  be  appropriately  administered  with  adequate  person- 
nel assigned  to  leadership  management  roles. 


500 

498 


0.  18.  d:BICP  (Panel  4):  Individual  Panelists'  Responses  to  lOth  Review 
Question:    lllllL-e^oj^r^jone^  ^  ' 

Panelist:    Dr.  Jacob  Slankcnship 

JStiSL'nrstndl^  Vhf  Jnn'^u^nesTof  tt'o.o"'^"^^'^^'^^^  ^"^^^^  -^^^  edu- 
regard  to  'the  interdisc  p  i  ary    a?ure  of^h^^  Positively  with 

this  reviewer  that  the  progra,7is  an  "arLpn?  '"^  ^'^^  Perception  of 

tation."    The  length  of  per  day  tinp  u  l     \  f""'"'         '  ^^^^^^  orient" 
.  excessive  when  one  con  ide  s    he    est Hct^on'  h  f"'?  ^^^'^^ 
with  regard  to  selecting  hun'an  t^'e  ^y    '    ect     s'a  '''''''' 
will,  Satisfy  graduation,  requirements.       ^'^'^'^^       well  as-rourses  that 

^^li^j^i  s"t^aV;^^7,ru^e\?a^^n^^n?e7d^^"?^^^'^'^  °" 

study  of  science  strengthens  the  nrSnram  l^H  5  '^  '"''^  approach  to  the 
-  as  another  learning  op?  on  c  va i lab wTJnHo  J''"''"        ''"racti veness 
are  willing  to  adopt  the  progran     ^  ^^''ool  ciistricts 

^^^^^'tl^^^f^'^^^Z^  ^^-^ely  to  be 

to  the  development  of  surh  .  nrnLf        f  "*  "^'^''^^^  potential  prior 

for  example,-    0    Lest       t  e^esearch^"H°^  '°  publishe.rs, 

to  produce  such  qualUy  materials    ^        development  activities  necessary 

Pajielist:    Or.  Jofjn  Dorriello 

H'fX'fro,"  ;r^"drtL^^'sc;:n^l^  T  demonstrate,  how  ^ 

p4ics    ".athema    c     a  e  ,se        he  U^'^ir^rn'  chemistry, 
the  curriculum  ^hat  one  would  f  nn  f       ^1'^''^  ''f''*  like 
rat.er  than  the  mo  e    'adi    ona    3       hin'h°I'H'^?"'^  '^^'^"^'^^^  ^^'^^^l 
ent-ance  into  a  1  ibera^1;t?etatLa^^ ts'^JJiioT'^""^'  ^^"^^'^"^^ 

an';io^::.;^;i;:^•:^?:3^ts'^^^         r^^^^^^-^^  ^°  ----^^ 

riro^lQ      Tf  ri^  1^  ^LuutJMts  particularly  prone,  toward  a  career  in  hp;^Uh 
Panejist:    Or.  L.  Scott  Chalfant 

Tno  >nr.rhs..if,l,n.r7  approach  1ms  merit  and  cert.inlv  is  to  be  ^ncouraned 
H...-,ovOr,    r/  lersoMril  exi)er  ofKo        been  linf  if       fh,  Z    -nou  aged. 

iii';)ortr)nt  (.onsidpra;  ion  and  linifinn  f;,r(L-'f 

I  UN  ana  iininng  factor  for  many  indivi'Jucil  school.. 
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Other  elective  courses  (art   7^^^ '        f J   rresuU      wo^ld  st  ongly  . 

since  these  courses  replace  existing  ^^'^'^^^^'^'J' /d-^?' i^tc -that  require  a 
problem  with  the  Social  Science  co.ponen    in  n  ny  ,  ^.ent 

^peciftc  base  of  nnni.un  ^^""P  %  ^        qe     This  would  mean  that 

-L^lst  ?Jrse^5lsSicts  ?,usl  tal    a     ./Uional  course  in  Oovern.ent 

to  meet  the  local  minimum  requirenents  for  gradudtion. 

it         wPll-developed  and  relevant  curriculum  which  should 
In  summary,  it  is  a  ^'^''-^eveiopeu  a  ...  ^  hiqhly  motivating 

provide  the  student  interested  ^"J^^^^^  ,"^^^,''^  seems  dependent  upon 
option  to  a  standard  course  o  t    s    ce  s  see^^^    ^P^  interdisci- 

two  critical  factors:    (1)  the  ^^.g^.i^e  once  they  are  selected 

plinary  teaching  approach;  and  [d)  proper  in  b^rv.^^ 

Panelist:    Or.  Donald  S.  Dean  \ 

some  excellent  material  has  been.developed  for  this  p^^^^^^^^^^^  The^P-ts  in 
my  area  of  competence  seem  ^ery  interesting  and  cha,engg 

natural  interest  in  a  vocational  area    "d        if  science  and  relevant 
matter  should  lead  them  to  learn  a  gre  t  dea\of  sc  ence  ^^^^ 
spcU]  science  and  mathematics.    I  would  see  this  as  a  way  ^  ^ 

^ience  relevant  and  attrac  ive  -.3^;;,    ^ Litical  with  the 

that  the  coverage  of  science  in  this  course  ib 
coverage  of  traditional  courses. 

matter  into  a  curriculum. 

TO  elaborate  on  the  first  point   the  progran,  is  t°Y^;;f'-''J™ 
students  who  should  be  in  the  health  f^^^' ,      ^^tSt^eiivery  field  for  . 
than  overage  students  "5;le  there  is  place  in 

^^Jtcall^Tn  foirj^^os^^rcareers'irjhrs^cl'ns  .,ou  d  ,r„babl,  choose  a 
strict  college-preparatory  course  in  preference  to  th,s. 

on  the  second  point,  a  progran,  that  demands  ^ J-^|;--^P-:^^^,:-  'fa 
^drnglr";:itTr:^ire'^crudrreg;t'rer^:o;:^?  fcte^nce  courses  and  the 
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broad  1  iberaj-arts  education  desirable  tor  all  s-tudents  and  particularly 
for  those  in  h^al th- related  occupations.  • 

'  I  should  think  some  schools  might  find  i.t  desirable  to  u'se  the  science 
coniponent  apart- from  the  mathematics  and  social  science  components.  Per- 
haps there  are  other  ways  to  make  th«se  excellent  materials  available  in 
modu  es  or  othenviffe  without  locking  the  students  into  such  a  large  program 
-■f4iially,  the  course  should  not  be  criticized  on  the  basis  that  it  does  not 
specifically  prepare  nurses'  aides  and  hospital  administrators  alike;  it  is 
not  intended  that  -it  should.    The -course  is  not  intended  as  specific  tech- 
nical education,    flost  of  the  students  will  be  taking  further  work  after 
they  complete  high  school  and  this  is  the  place  for  specific  training  of 
those  who  do.    I  should  think  that  the  course  would  provide  education  of 
».  value  to  the  general  citizen  as  well  as  the  studen.t  who  does  indeed  con- 

tinue on  into  health  careers. 

ft 

Panelist:    Mrs.  Ruth  Ganong 

fly  overall  evaluation  of  BllP  is  one  of  enthusiasm,  but  I  have  severlal  ' 
reservations.    I  like  the  innovative  concept  6f  coordinating  a  cu^a^iculum 
around  a  centml  theme  that  is  both  relevant  to  a  student 's^presffR  situa- 
tion and  to  a  possible  career  in  the  future.    The  course  content  seems 
well  organized  educational  Ij^,  scientifically  correct  and  well  presented 

However,  I  would  like  to  see  this  program  further  developed  on  nodular 
lines'  so  that  students  with  varying  degrees  of  skills  could  enter  or  drop 
out  without  being -penal ized. 

Funding  for  an  outside  evaluation  should  be  provided  as  the  project  manager 
has  requested.    Implementation  money  will  he  necessary  for  in-servi-ce  train- 
ing to  insure  that  teachers  grasp  the  interdisciplinary  nature  of  the 
program. 

I  have  t>een  aware  of  the  fantastic  opportunity  the  earlier  program  offered 
talented  qlietto  youths  in  Richm(/nd,  California  but  I  h<^ve  a  nagging  concern 
that  concentration  on  medical  disciplines  at  the  high  school  level  will 
tend  to  cut  off  some  general  cultural  advantages  that  students  in  a  tradi- 
tionaThigh  school  itiight  receive.    However,  in  balance,  I  think  this  is  a 
desirable  program  ancTwill  be  beneficial  to  a  small'.,  but  significant  segment 
"  of  today's  youth. 

Panelist:    Ms.  Sara!)  Murst  * 

Doth  the  concept  and  the  quality  of  the  CICP  natorials  soon  good  to  me. 
Over  the  past  several  years  as  health  occupations  programs  have  proliferated 
in  the  comprehensive  high  schools,  the  need  for  such  instructional  materials^ 
has  become  increasingly  evident  to  those  of  us  v/orking  with  pre-employment 
heSlth  occupations  education.    There  are  many  nursing  related  proqrams  in 
high  schools,  but  little  infornation  about  or  preparation  for  the  careers 
that  require  post- secondary  education  of  a  technic.il  or  scientific  nature.  - 

My  impressions  of  the  values  expressed  and  the  content  are  necessarily 
based  f)n  a  skimpy  sampling  of  the  instructional  materials  because  of  the 
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time  constraints  on  the  panel.    The  scientific  content  seems  based  on  the 
best  infonnation^avail.ible  and  is  consonant  with  currently  accepted -theory . 
Perhaps  more  emphasis  could  be  placed  on  the  fact  that. in  health  care  we. 
must  hold  all  information  somewhat  tentatively  because  ongoing  research 
frequently  replaces    longstanding  procedures  and  explanations  in  medical 

fields. 

f 

Associated  with  exploratory  (Career  Education  type)  courses  and  a  voca-     ,  . 
tional,  skills-oriented  l^ealth  occupations  program,  of fered  in  the  same  , 
school,  the  BICP  would  offer  students  an  ideal  opportunity  to  investigate  [ 
a'career  cluster  and  make  realistic  choices  about  the  kinds  of  patient 
relationship  anJ  level  of  aspiration  in  the  health  care  system.  Success 
of  such  a  program  would  depend  an  sufficient  coordination  to  permit  a 
student  to' move  from  one  to  the  other  as  seemed  appropriate. 

Being  in  t-he  vocational  education  department  stigmatizes  students  who 
enroll.    Many  parents  find  such  a  program  unacceptable  regard  ess  of  the 
inter^est  expressed  by  their  children.    Generally  no  academically  acceptable 
parallel  course  offering  exists.    The  BICP  materials  comprise  an  interdis- 
ciplinary, cohesive  health  related  curriculum  that  can  be  used  as  a  self- 
selection  process  to  help  the  student  gauge  his  motivation  and  abil  ty  to 
detennifie  if  they  are  congruent  with  his  career  aspirations.    The  B  CP  ' 
would  permit  the  student  to  identify  with  the  academic  side,  of  ttie  house 
while  he  benefits  from  voactional  experiences.  • 

Additional  benefits  would  accrue  from  putting  the  BICP  materials  into  a 
more  flexible  format. 

Having  fthe  BICP  materials  modular  would  make  the  possible  combir  tions  of 
BICP  pluV -vocational  instruction  apprj)ach  infinity.    Thus  the  student  whose 
tentative  career  choice  does  not  require  the  rigorous  mathematics  Part 
could  benefit  from  the  other  portions  of  BICP  and  supplement  with  the  more 
skill  oriented  vocational  units,  etc.    Transfers  i-n  the  other  direction 
shoyld  also  be  expected. 

The  clinical  practicum  is  essential  in  my  opinion.    Withoyt  at  least  clinic 
•  cal  exposure  (observation),  career  choice  cannot  be  based  on  "^eality  so 
it  is  important  for  the  student  to  experience  the  grim  and  grubby  aspect 
of  health  care  as  well  as  the  glamour  and  excitement.  Post-secondary 
programs  usually  narrow  the  students'  career  options  quickly  so  the  . 
cl'inical  exposure  should  start  early. 

As  for  the  CICP  Proiect,  a  rigorous  evaluation  system--outside  and  inside- 
should  be  established  before  history  and  other  threats  to  validity  intervene 
between  the  California  and  Detroit  pi  lot, studies.    If  the  project  is  funded 
further  by  NSF  either  for  dissemination  efforts  or  modification  of  format, 
etc.,  changes  should  be  based  on  evaluation  results. 

I  would  rocomnierid  that  an  advisory  board  to  the  project  be  appointed  and 
convonpd  on  a  regular  basis.    Interaction  among  the  members  of  such  a 
group  night  well  be  synergistic  and  the  project  benefits  greater  than  the 
present  'curbstone  consultation"  described  by  Dr.  HUghes,  the  director. 
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I  concur  with  several  .other  members  of  Panel  4  that  science  Pdur^Mnn  r.inhf 
derwe  even  more  benefit  from  NSF  funding  if  po  ic  e    and  qu?deltnerwprf 
nSs^rJis^?b?:""  ''''      guidelines^or  p^oposals'^e^^onl;?^^  ^ 

1.    Needs  assessment-a  systematic,  broadly  based  effort  to  assav 
the  need  for  the.proposed  effort,  including  con   Sera  ?on  of 
compatibi  ity  with  other  constraints  such  .as  accredita  ?Sn 
agency  policies,  general ly-legislated  graduation  requirements 
as  well  as  the  perceived  needs  of  a  target  group. of  students 

'     ^'  'nlSl'i'nJ'^":"*'?""^''''^  ^"'^  summative  evaluation  as  part  of  the 
development  plans  and  sufficient  budget  allocated. 

3..   Dissemination-models  for  dissemination  to  be  part  of  proiect 
.  design  with  budget  allocated  for  pilot  test.ing  of  model 

4.    Quality  control  of  teachers'  in-service  preoaration  for  class- 
.     room  majiagement  of  the  now  curricula.  '  ciass 


5. 


Accountability-.monitorinq  by  NSF  and/or  an  advisory  group  to 
assure  no  significant  departure  from  proposal;  i.e.,  changes 
in_ target  population,  philosophy  or  process  without  renegoti- 


Pdnelist:    Dr.  Eugen  i1er>bacher 


As  in  any  such  large-scale  project,  there  is  always  a  danger  that  the  new 
curriculum  may  be  burdened  with  claims  and  expectations  tilt  oa  v el  be! 
yond    he    imitations  of  the  intended  scope  of  the  Curriculum     Thu  BICP 

H  d  he  1  h  nlT  ''  the  m.3npower  shoHaoes    n  e 

all  ed  health  field,  nor  will  this  curriculum  serve  the  very  real  needs 

eU  ?ciaSr?M;  ^  academically  but  could  becon.  weH  qua    f  ed 

technicians  in  the  area  of  health  delivery.    RICP  is  academically  demand- 
ng  and  depends,  for  its  successful  application,  on  the  aval  lability  of 

cond     ons     hVrrrT"'""''       t'd^scipl  inarv  structure.'  Unde.  favorable 
S     h    '  1^1  ^^^^  curriculum  could  attract  substantial  numbers  of  stu- 
dents who-while  capable  of  academic  work  above  the  average-find  the 
liberal  arts  track  not  to  their  taste  and  the  traditional  basic  sc  ence 
courses  not  sufficiently  rolevant  to  their  inclinations. 

The  standards'which  BICP  has  set  for'itself  are  high.    The  oroanization 
of  the  science  material  should  be  regarded  as  an  experiment  wiiirh,  if  it 
IS  siiccessfu     IS  likely  to  inspire  similar  but  improved  versions  of  a 
te_chnoloqic.l1  ly  structured  curriculum. 

Panelist:    Dr.  Robort  Peiira 

I  feel  tti.U  Cir.p  is  an  innovative  opt^'onal  track  for  a  limited  segment  of 
Mi'jh  s.  hool  students.    The  pronram  would  be  more  flexible  and  applirable 
0  more  students  if  a  nodular  approach  was  utilized.    It  would  apnear  that 
'1  i.'nciuiar  approach  would  encourage  more  school  systems  to  fr"  narts  of  the 
(trogram.  .  .   >  ^.^  n  trie 
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An  independent  evaluation  of  the  proqrapi  should  be  ^inplei-iented .    In  addi- 
tion, a  study  a.s  to  how  the  BICP  interfaces  with  post-secondary  medical 
and  health  service  training  programs  should  be  considered. 


Panelist:    Mr.  Harold  Pratt 


the  NSF  has  very 'appropriately  funded  ^  project  designed  to  meet  a  well 

identified  national  need  that  the  publishing  industry  has  not  satisfied. 

The- project  has  produced  interesting,  well  developed  sets  of  materials 

that  are  unique  in  their  identified  target  audience  and  overall  organization. 

Although  there  appears  to  be  only  a  limited  market  for  these  materials, 

the  need  is  significant  and  is  an  example  of  where  federal  support  is 

imperative. 

-J  think  the  project  should"  have  broadened  its  pilot  population  early 
in  the  development  process.    If  the  developers  had  consulted  with  a  wide 
qrouD  of  teachers  and  school  systems  the  specialized  and  restricting 
elements  of  the  program  (team  teaching,  4-hour  block,  two-year  sequences, 
etc.)  might  have  been  modified  or  designed  in  a  more  flexible  manner. 

Panelist:    Dr.  Les  Trowbridge 

A  strong  feature  of  the  BICP  program  is  the  recognition  ^nd  identification 
of  a  special  segment  of  the  student  copulation  interested  in  health  re  ated 
careers,  and  the  production  of  teaching  -^^^terials  for  t  is    rou  .      ub  an- 
tiation  of  the  overall  need  for  persons  prepared  in  these  fields  was  adequate 
in  the  proposal . 

It  is  difficult  to  assess  the  potential  ability  of  this  project  to  meet  the 
TOeds  identified  and  referred  to  above.    If  the  target  popu  ation  is  average 
To     0  e-  V  rage  students  whose  interests  lie  in  health  fields       e  ma  ena  s 
seem  to  be  adequate  and  perhaps  superior  to  anything  else  currently  ava  lable 

f  ?he  target  group  is  students  who  have  interest  in  health-related  fie  ds 
of  a  technical  or  para.-medical  nature,  but  whose  skills  in  reading,  mathe- 
mattcs    abstract  thinking,  and  otner  higher  level  cognitive  abilities  are 
minimal,  the  course  will  present  serious  problems. 

Secondary  education  should  be  considered  as  general  rather  than  specialized 
for  the  large  majority^ of  students.    However,  for  the  minority  of  students 
whose  career  goals  may" be  firm  by  the  junior  year  of  high  schoo  ,  thiS' 
course  provides  an  excellent  optional  alternative  to  traditional  courses  at 
the  nth  and  12th  grade  level . 

A  questionable  matter  concerns  organization  and  time  allocation  of  the 
course    n  the  typical  school  day.    It  is  planned  that  a  minimum  of  four 
hours  pe?  d  y  be  provided  for  this  course.    Students  choosing  this  option 
Ob    gate  themselves  to  a  major  block  of  time  in  the  fina     wo  years  o  . 
high  school.    Meeting  other  requirements  for  graduation  such  as  English,  , 
Ame  in  History,  Government,  Physical  Education  demanded  by  some  high 
schools  may  produce  serious  difficulties  for  these  students. 
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Considering  the  role  t4tis  course  in  BICP  may  play  in  secondary  education 
for  a  special  group  on  an  optional  basis,  this  reviewer  looks  uoon  the  ■- 
project  as  a  laudable  effort  deserving  of  continued-support.  Strengthen- 
ing of  the  internal  and  external  evaluative  plans  is  imperative  to  give 
clear  evidence  of  the  specific  advantages  over  traditional  courses*  in  •» 
mathematics,  social  science,  and  science  for  the  specialized  groups 
identified  in  the  target  population.  * 

Panelist:    Mr.  Andrew  Turner  .  ,  '  . 

My  general  impression ^is  qui te'  favorable.  -I  found  the  instructions  to  be 
laid  out  in  a  simple  and  easily  understood  manner.  • 

The  content  for  the  most  part  was  fine.    One  incident  in  the  math  s-ection 
of  the  BICP  curriculum  might  of£end  some  people,  hov;ever.    It  deals  with 
the  death  of  someone's  pet  hamster  through  experimentation  with  alcohol. 
I  think  the  staff  should  look  out  for  things  like  this  which  can  turn 
some  students  off.    If  an  animal  must  die  it  should  be  one  that  is  viewed 
as  a  lab  animal  or  a  pest  rather  than  a  pet. 

Tfve  range  of  possible  uses  of  the  curriculum  (especial  ly  the  Biomedical 
Instrumentation  Package)  inpressed  me  the  most,  especially  after  talking 
to  Dr.  Leonard  Hughes,  the  Project  Director.    He  told  me  that  in  some 
cecent  developments  in  the  curriculum  jthey  have  both  open-ended  and  > 
independent  projects  for  students  (such  as  a 'bread-board  hook-up  that 
simulates  an  artificial  kidney). 

*^ 

i  would  recommend  that  accessories  to  the  Bi^e4ica1  Instrument  Package 
(aiP)  be-fnade  available  to"  those  scliools  that  have  students  that  wish  to 
go  on  beyond  the  work  in  the  course.  This  might  include  an  oscilloscope- 
or  an  oscillograph  set-up  (to  work  with  the  EKG  equipment)  or  additional 
electronic  components  (e,g,,  transducers)  to  do  *el ectronics  experiments. 
Thus  the  use  of  the  BIP  would  be  broadened  significantly  and  the  project 
would  be  made  more  successful . 

Panelist:    fls.  Judith  Yero 

Comnlenting  on  CICP  poses  a  real  dilenina  for  me.    On  the  one  hand,  I  see  • 
a  set  of  excellent  materials  vyith  unique,  innovative  approaches  to  tlie 
content.   Jhe  si ightly  "uneven 'qual i ty  in  the  depth  of  certain  areas  can 
t|e  accounted  for  by  the  very  nature  of  interdisciplinary  materials. 

On  the  other  hand,  I  see  a  target  population  that  is  or  should  be  extremely 
limited.    The^four^hour ,  twx)-year  commitment  at  such  an  early  age  should 
be  permitted  only  for  highly  motivated,  above-average  students  who  kn_ow 
they  will  enter  the  health'  field.    Even  for  thes^  students,  the  thouglit 
of  limiting  the  elective  choices  nnd  thus  depriving  them  of  thp  oppor- 
tunities to  trike  humanities  or  other  enrichment  courses  distresses  me. 
I  keep  envisioning  a  highly  trained,  poorly  educated  individual . 

'Having  worked  wi-th  students  in,  the  group  -defined  as  target,  I  <in  sure 
that  the  math  would  ^ave  been  too  rigid  for  mny  and  would  have  discouraged 
students  who  have  gone  on  to  successful  careers  in  health-related  fields. 

«. 
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I  do  not  believe  most  scl;i6ol  districts  could,  afford  such  an  option  Tor 
this  limited  number  of  students. 

Again,  let  me  state  that  the  materials  are  so  well  developed  tluU  they 
should  be  available  to  many  students  who  may  be  considering  health  careers. 
I  would  suggest  that  this  could  be  accomplished  by  rewriting  the' material 
in  module  or  minicourse  form  that  could  then  be  used  as  supplementary 
material  in  the  existing  curricula  of  high. schools  and  even  junior  colleges 
I  would  hope  that  ilSF  would  fund  this  type  of  continuation  for  the  program, 
as  well  as  the  development  of  internal  and  external  evaluation  methods  and 
implementation  to  the  extent  of  dissemination  of  i nformatio.*,  in-service,  ' 
workshops  and  institole*. 
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0.  18.  e:    BICP  (Panel  5):  ^Panel  Responses  to  9  Review  Questions 
Question  1:    Is  there  a  genuine  n^ed  for  these  instructional  materials? 

.  •»  '  .1-1 

The-  speciftcw>equired  for  determining  a  "genuine' need"  for  these  instruc- 
tional materials  were: 

(1)    not  apparent  in  the  project  as  proposed 

"  (2)    not  supplied  by  the  current  project  director'  ' 
(the  director  was  interviewed  by  the  panel)  and 

„  (3)    never  rationally  agreed  upon  by'  this  review  panel. 

In  spite  of  this  obvious. deficiency  there  was  a  general  consensus  by 
members  of  the  panel  in  recognizing  the  edu<:ational  value  of  the  rriateriaTs 
produced . 

This  apparent  dichotomy  of  "genuine  need"  for  the  development  of  these  ^ 
materials  vers'us  educational  value  is  evidently  inherent  in  the  program 
Itself  since  it  is  doubtful  that  the" purported  ,,roject  objectives  will 
reach  the  intended  goal. 

The  panel  ^knowledae_s  Lh£  assessed- health  fflanpower  7ieetfs  -tiur'n~cannot"" 
-foresee liow  the  implementation  of  this  curriculum  will  alleviate  the 
problem  significantly.    Although  perhaps  not  intended,  the  program  may 
have  the^advantage  of  "counseling  out"  health  career  oriented  students 
at  an  -eafly  age. 

As  the  program  is  presently  conceived  the  use'^f  its  tnaterials  would  be 
realized  by  relatively  few  students.    Howeyer,  with  cons)iderable  modifi- 
cation of  materials  and  a  change  in  the  rationale  to  one!  which  is 
primarily  interdisciplinary  and  more  sociolc  ,ical ly  orie-nted,  a  much 
larger  student  group  would  likely  be  targetable,  as  well  as^benefitted. 

In  summary,  we  consider  addressing  the  need  to  supply  adequate  numbers 
of  health  profess i offals  and  paraprofessional s  admirable.    Wp  are  im- 
pressed with  the  inclusion  of  applied  biological  content  into  the 
curriculum  and  its  attempt  to  secure  interdisciplinary  teaching.  However, 
we  'do  not  fqel  the  latter  will  result  in  solving  the  dilemma  of  the 
former.  ' 

Question  2:    Is_there_a  market  for  these  instruc_tionaJ_materjaJ s? 

We  know  of  no  other  curricular  materials  which  meet  the  needs  as  postu- 
lated in  the  original  proposal.    However,  existing  health  career  instruc- 
tional materials  presently  residing  in  vocational,  technical  and/or  post- 
secondary  areas  of  the  educational  system  may  meet  these  postulated  needs. 

The  largest  market  for  the  materials  already  produced  by  the  project  is 
quite  likely  other  than  the  secondary  schools.    Regardless  of  where  the 


ERIC 


507 

518 


existing  market  might  be,  a  modularized  version  of  the  same  materials 
would  greatly  enhance  their  marketability. 

These  mati^rials  could  be  placed  into  the  existing  curriculum  by  replacing 

science,  mathematics  dx\d  social  science  sections  with  the  BICP  courses. 

It  is  expected,  however,  that  the  implementation  of  the  program  would  be 

very  limited  if  implementation  funds  including  those  for  teacher  training 

are  not  made  avai lable.    Other  constraints  on  implementation  would  be 

expected,  such  as  scheduling  conflicts  and  the  need  bo  identify  teams 

of  compatible  teachers.  : 

» 

Vhere  has  been  a  great  deal  of  rhetoric  concerning  adequate  supplies  of 
health  manpower  and  the  maldistribution  of  the  present  manpower.    The  ^ 
Usual  approach  has  been  directed  at  creating  increased  enrollments  in 
professional  schools,  thereby  accommodating  a  larger  number  of  applicants. 
However;  the  projectcdirector  in  an  interview  indicated  that  this  curri- 
culum would  whet  the  appetite  of  non-degree  pursuing  students  vho  may 
not  have  been  interejted  in  the  health  fields.    This  may  be  the  most 
sophisticated  attempt  (though  not  the  only  one)  to  motivate  this  targeted 
group. 

Certainly  large  metropolitan  schrol  systems  and  intermediate  size  con- 
soHchted-^hoats^-trf-^J^eO-^ta^^  could  have  the  number  of  interested 

students  available  to  mak'e  the  curriculum  workable.    Comments  from  tl^ 
project  director  indicate  enthusiastic  acceptance,  and  this  is  understand- 
able on  the  basis  of  the  materials  used. 

In  summary,  no  doubt  a  market  for  such  materials  exists  though  this  may.  ~ 
not  be  the  market  origiAally  targeted.    Regardless,  these  materials 
represent  an  alternative  to  current  approaches  in  teaching  applied  biologi- 
cal principles.    These  materials  may  provide  a  more  marketable  area  as 
mini-term  courses  in  the  secondary,  vocational  and  technical  schools  as 
well  as  post  secondary  elective  areas  of  study. 

Question  3:    Do  these  instructional  materials  possess  a  clear  purpose 
and  rationale? 

The  overall  "purpose  was  to  develop  a  curriculum-'which  is  moti vationally, 
interdisciplinarily  and  instructional ly  sound  and  Which  enables  students 
to  develop  either  horizontally  or  vertically  in  pursuifof  health  careers. 
In  addition,  tha^rogram  proposes  to  identify  educational  settings  and 
produce  student  and  teacher  materials  to  which  the  curriculum  could  be 
applied. 

The  purpose-^  have  changed  only  slightly  over  the  course  of  this  project. 
The  stated  gcils*,  however,  seem  to  be  inconsistent  with  the  rationale 
for  funding.  . 
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Some  inferred  assumptions,  values,  .and  goals  include:  '     •  * 

'  »  • 

1.  To  inspire  a  stiJdenf  who  will  be  morr  readily  motivated  • 
to  health  science  careers,  and 

r 

2.  To  inform  citizens  who  recognize  and  cTnderstanej  the" 
conflicts  as  well  as  the  ^^osHUe  interactioTi  of  science 
and  society. 

JL]^?°^  f-easonable  to.expeet  that  thts  curriculum  will  fulfill  the  *~ 

cceDtabl^a-^  !^;.1H^^'  curriculum  would  be  more 

acceptable  and  would  provide  more  transpprtabi  1  ity  'if  it  could  be 
developed  into  a  modular  form.     '  j        ^  ^^uju 

i^.lTTn'^Jh.^^^  '^°"u"°^         ^^^^       assumptions,  values,  and  " 

?holf     cJ  ^  match ^the  instructional  materials.  Although 

do  not  JLrJh'ir   rr>aterials  possess  a  clear  purpose  and  rationa  e.\e 
.do  not  feel  this  clarity  can  be  applied  to' the  overal  1  pfoject 'design: 

Is  the  content  of  these  iiTstructional  material  scientifi- 
cally  correct?  ^ — : — ^  

anJ^rSr.i^tn!lc°T-!  P''^' P]^!  °/  the  «ICP 'c.rri cul um  are  the  accuracy 
and  currentness  of  its  scientific  materials,    The  'single  most  persistent 

SrwUh'^th.:;*'!?^".'  ''''^t  '''''  ^^'^^  ''^  lumpi?gTmen?:rhlaTt 
problems  with  others  of  a  more  bas.ic  social  nature.    Current  research 

indicates  that  many  emotional  problems  are  of  a  biochemical  nature  and 
hence  organic  in  causation.  • 

« 

h^^K.^?/•^'"!^''"'^''°"'^  material  is  current  at  this  time,  there  should 
be  built  into  the' program  the  opportunity  for  periodic  mtfoductio'n  of  ' 
'n.l^!l  i:"P  ^J^"*  knowledge.    This  would  provide  a  mo»:^timulating  ap- 
proach for  the  planned  principal  beneficiaries  oj!^ program  who  may 
not  be  future  health  scientists  necessarily.         panel  felt  that  we 
Should  point  out  to  the  program  director JJn^t  this  curriculum  may  prove 
more  applicable  to  students  who  do  Dot^she  the,  he'alth  sqiences  by 
P^°^J^j^9^^heir  best  opportunity  t>^arn  applied  principles  of  biologi- 

According  to  the  project's  proposals,,  an  effort  at  interdisciplinary  - 
teaching  was  to  result  from  the  design.    As  it  appears  this  has  developed 
into  a  multidisciplinary  approach  as  opposed  to  an  interdiscipl inary  one 
In  particular-we  are  concerned  with  the  lack  of  Application  of  socfal 
science  phenomena  to  the  natural  science  area  but  were  acutely  aware  of 
the  tremendous  amount  of  natural  science  introduced. in  the  social  science 
unit'<  ^ 

In  summary,  we  find  that. the  materials  are  basically  correct  but  fall 
Short  of  the  rationale  in  .the  original  proposal. 
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Question  5:  Is_the_^ntent_oOMse 
sound? 

The  soundness  of  the  instructional  material,  its  applicability  to  familiar 
luu  t  ons  Ind  its  extensiveness  are  excellent     ^11  .information  provi  ed 
is  relevant  although  we  are  disappointed  that  the  science  and  jathematics 
presentations  lacked  any  innovative  methodology     We  may  expec     ome  ad- 
verse reaction  from  students  who  may  be  Persuaded_to  enter   h     e  mculum 


^fL r  r     .   rr    orous  a"^^^^^^^^^         than  its  director,  surmised, 
doubt    h     many  average  students  could  meet  its,  intel  ec  ua    de-nands  It 
does  aoDear  to  be  geared  to  students  of  a  particular  bias      health  career 
or"nta?fon,  and  t?  students  ot  .  hioner  intellectual  capability  than 
suggested  by  the  BICP  project  staff.  ^ 

Whereas  the  teacher's  manual  has  creditable  proce*dIIr^  for  approaching 
value-laden  topics,  some  of  the  topics  which  are  inherer>tly  controver3ial 
may  require  specialized  input  atid  handling. 

In  summary,  it  is  our  general  feeling  that  the  program  was  educationally 
ound    but  noteworthy  for  its  lack  of  innovative  style  and  method  •  We 
seriously  question  the  suitability  of  ^^e  materials  for    he  group 
targeted  and- suggest  there  may  be  an  unintended,  but  very  real,  selecting 
out"  p^cess  resulting  from  the  implementation  of  tnis  curriculum. 

Question  6:    Are  the  proposed  and  anticipated  jiLtcome's  of  the  jnstnjctlonal 
materials  desirable? 

The  proposed  and  anticipated  outcomes  of  the  instructional  materials  ma^ 
be  d&sirable,  but  that  does  not  assure  their  being  compatible.  Perhaps 
he  ^ostlmpirtant  anticipated  outcome  involves  al  owing  s  ude"     w  o 
are  considering  health  careers  the  opportunity  to  obtain  experiences 
relateS  to  Jte'L  careers  and  make  more  accurate  estimate  of    heir  uita- 
bfl  ty     Another  outcome  may  be  to  stimulate  teachers  to  participa  e  in 
team  teaching  and  interdisciplinary  exchanges/   Communities,  through  their 
school  boards,  could  also  become  excited  at  tM^  prospect  of  Pa^t^c.^Pating 
^c^osely  with  the  schools  in  the  carrying  ouVof  the  program.    This  may 
be  another  avenue  for  adult  and  continuing  education. 

ThP  intended  effect  of  the  program  accordvhg  to  the  proposals  is  the 
stimulation  of   nterest  in  the  health  careers  area.    However,  in  entering 
sSra    Jecia  ized  curriculum,  admission;  rests  on  th  s  presump  ion 
Furthermore    there  are  no  data  to  support  less,  equal,  or  greater  ac- 
certabn?t5'of  these  students  to  higher' educational  institutions  as  a 
result  of  the  program. 

and  communication  on  the  part  of  students  and  teachers  alike. 

In  suonary,  having  reviewed  the  original  proposals  and  the  most  j;'^'"^^ 
Information  packages,  we  find  the  proposed  outcome  at  odds  with  the  antici 
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"111  result  fr^  the';n,p?eSi^■3n"^'^Se'pro§^^"  • 

teaching  techniques     Thev  will  ^  'J  tn  "^^d  training  in  team 

side  their  own  di"  plines     taSrLn,?!  "PPor'""'*/  to  study  areas  aut-" 
the  teacher  interchanges  must  evolve     u  i'"?."""'"  " 
may  be  especially  difffcuU  for  ?te  iea  hpTl    ""^T  ^^P'^entation 
portion  Of  the  clr^c.JVV^lsTlX  ^n't^^SltJ i^?inTry. "  '^^^ 

^eis""K,;Sipnna°rv'f:;^r  "'I'Z'''  "^"^'^^  °'  ' 
scheduling  of   elc  e    '^  d  sLen     ?o     ,    '  1°"'''  =P^<:*^' 
meetings"'inherenr?n  a  Eean,'app?oach  '^^ 

I^d  a::naE?,u;°of"laurja:?fit'?e,'''%^"^"'^"'""'  P""-ty 

helpfu-;-  t;'':tSdl^?s'and'fea'?he;^  ^l?:^*'  """'^  P^»"^ 

Question  8:  ^^^stiJo^aileHnttn^^ 

Is'achie^-eS!  "e'  lll'^^l  c:n:i^ced°?Ml%E"""?^  P^°P°-^ 

the  project  stalf'i,,,  u™"?!      .'c        p'  J^o'    uS^n'^s-foJ^the'^st'"  ' 

--ear'^:o-S 

range  from  $400  up.  ^^i-rioea  potential.    Suitable  oscilloscopes 

We  question  whether  the  maintenancp  cost  of  the  BlfP        ifcfoH  ' 

Dractirum  rncfc  c«o^        • '  ctr  uf  peri 00 ic  breakdown.    The  summer 
prdcticum  costs  seem  to  revolve  around  the  avr^il aKi  i  if w  r.f^  a 
teaching  personnel  required  for  it^Jeal ?L?ion     rl^^^^^^  adequate 

ip^gsg;:;r-^e-;;-^,e:"trc^ 

in  less  affluent  areas  and  areas  removed  from  major  .nedicaf  facmties. 
Question  9:    I.>  .the  manajoinent^^^^^^  adequate  for  oroducina 

s  :a\-?;--rt^?:n?:!;o:?aK 
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time  progressed. 

Projects  of  this  magnitude  require  broader  based  review  such  as  those 
presently  being  undertaken. 
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D.  18.  f:    BICP  (Panel  5):    Individual  Panelists'  Responses  to  10th  Review 
Ques t.i on :    What  are  your  general  impressions  of  the  curriculum? 
Panelist:    Dr.  Daniel  F.  Burton 

Most  educational  agencies,  local  or  state,  have  begun  to  question  profes- 
sional personnel  about  cost  and  effectiveness  of  programs.  Shrinking 
enrollments,  the  slowing  of  national  economic  growth ,- resistance  to 
•taxes  combine  to  give  Congress,  legislatures,  and  school  boards  the  choice 
of  cutting  personnel,  buildings,  teaching  materials,  or  some  combination 
of  these.    To  nake  choides  of  programs  to  cut  or  new  programs  to  initiate, 
appropriation  committees  and  boards  need  to  know  which  programs  or 
projects  can  be  proved  to  have  a  positive  value  for  students.    The  most 
effective  way  to  obtain  data  on  a  program's  value  js  to  determine  how 
students'  skill  level  and/or. a-tti tude  and/or  behavior  have  changed  as  a 
result  of  participation  in  a  program.    NSF  terminates  its  role  just  prior 
to  dissemination  which  Inhibits  collection  of  such  data.    I  recommend 
NSF  budget  for  follow.-up  of  disseminated  projects  to  document  successes 
(and  to  discover  causes  of  failures,  if  any). 

Panelist:    Mr.  Wayne  E.  Carlson 

From  the  viewpoint  of  the  parent,  I  think  that  there  are  two  very  exciting 
benefits  of  this  curriculum:  ^ 

1.  The  multidisciplinilry  approach  to  education 

2.  A  new  exciting  approach  to  learning  personal  and  public  health. 

In  applying  the  first,  however,  there  may  be  some  problems.    Schools  and 
teachers  may  be  hesitant  to  adopt  new  teaching  methods  required  or  may 
be  hesitant  to  share  their  "domain"' wi th  other  teachers  thus  making  im- 
plementation difficult.    Schools  may  not  be\flexible  in  their  building 
design  or  they  may  be  too  small  to  have  the  l<:equired  variety  and  numbers 
0/  teachers.  \ 

I  believe  the  greatest  benefit  may  be  in  terms  ^of  the  learning  that  takes 
place  about  personal  health  through  awareness  of\ their  own  bodies  and 
how  they  function.    In  rural  areas  particularly,  there  are  many  people 
who  do  not  avail  themselves  of  health  care  due  to  economic  reasons,  in-  , 
accessibility,  fear  or  superstition.    These  people,  if  they  knew  more 
about  their  bodily  functions,  may  be  able  to  overcome  some  of  these 
barriers.    Usually  in  these  same  rural  areas,  medical  care  may  not  be  as 
readily  available.    A  comprehensive  health  education  of  this  type  over 
time  may  assist  a  person  in  recognizing  when  personal  health  care  is  reeded 
Youth  who  are  going  through  a  difficult  transitory  period  in  their  life 
would  also  benefit  from  greater  knowledge  of  their  own  bodies  and  result- 
ing capabilities  or  limits.    Even  if  they  never  pursued  a  health  career, 
it  would  benefit  them  all  through  life. 

The  only  coDcern  I  would  have  would  be  in  possibly  raising  false  expecta- 
tions in  the  youth  who  may  desire  a  health  career  and  then  find  the 
openings  too  limited  in  terms  of  entrance  requiromonts . 
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I  believe  the  materials  are  scientifically  souno.    They  may  be  improved  by 
considering  a  modular  format  for  greater  flexibility. 

I  would  also  advocate  NSF  funding  for  a  study  one  year  after .initiation 
of  a  curriculum  in  a  pilot  situation  to  determine  the 'effect  on  the 
student's  health  habits,  knowledge,  and  aspirations. 

Panelist:    Sister  Shirley  Corbliss 

The  curriculum  is  not  interdisciplinary.    There  is  simply  a  connection 
among  the  disciplines  involved.    The  instructional  materia-ls  are  ex- 
tensive and  relevant.    They  contain  some  very  good  applications  of 
science  principles.    The  social  science  portion  deals  very,  well^ with 
topics  which  are  of  great  importance  to  social  health  in  today's  society. 

If  the  materials  were' in  modular  form  and  not  constrained  by  the  two 
■periods  of  science  per  day .requirement,  there"would  be  a'  greater  chance 
of  a  wide  acceptance.    As  they  stand,  the  materials  do  not  seem  directed 
at  the  goals  stateji  in  the  proposal.    They  are  geared  to  a  selected 
group,  not  the  average  to  above  average  stude.it.    They  are  not  inter- 
disciplinary,  the  meshing  of  the  disciplines  is  dependent  almosfcomp leteiy 
on  the  teaching  team.    Because  of  the  selectivity  of,  the  group  who  will 
most  likely  take  this  course,  the  goal  of  developing  a  citizenship  aware 
of  the  medical -health  issues  in  today's  society  will  be  met  in  a  very 
limited  manner. 

The  social  science  component  used  as  a  social  science  course  in  a  school, 
independent  of  the  rest  of  the  Biomedical  curriculum,  might  better  ac- 
complish the  stated  objectives  of  developing  an  informed  citizenry. 

Panelist:    Dr.  Richard  A.  Dodge 

My  general  impression  of  BICP  is  one  of  a  specialized  curriculum  designed 
for  a  highly  selective  and  narrow  potential  audience.    I  do  not  see  much 
application  or.  for  that  matter,  need  for.  this  kind  of  program  at  the 
indicated  target  population.    The  program  may  even  be  charged  with  elitism. 
I  do  not  believe  funds  expended  have  been  used  most  effectively  based  on 
the  product  produced.    Produced  materials  suffer  from  lack  of  continuity 
and  benefit  of  pedagogical  developments  and  trends  which  existed  at  the 
time  of  formulation.    My  impression  (not  substantiated)  is  that  the 
project  was  designed  for  a  special  interest  group  with  more  interest  in 
providing  overhead  and  salaries  than  designing  a  meaningful -curriculum. 

The  project  has  been  lodged  with  three  different  organizations  with   

shifts  in  administrative  personnel  and  little  apparent  continuity. 
Projects  suffer  from  these  kinds  of  major  shifts. 

I  do  not  recommend  further  funds  be  expended  for  development  or  implemen- 
tation before  a  serious  review  of  goals,  intents,  materials  developed  and 
needs  assessment  is  made. 
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The  values  of  the  curricula  do  not  seem  to  be  offpnsive    no  npw 
scientific  trends  or  techniques  are  offered  and  lin  p  innn 

venture.    I  hope  this  assessment  is  in  error.  °w  <i 

In  fact  scientific  content  and  pedagogical  approach 
could  be  categorized  as  "ho-hum."  '^PProach 

Panelist:    Dr.  Roger  W.  Hanson 

?iVtle  Tf  Z?Tcl?t:ir''  ^^"^^        ^^'^P  singulany  Showed 

•ntle.  If  any,  acceptable  rationale  and/or  approach  to  development 


1. 


3. 


The  intrusion  of  health  professionals  into  the  secondary 

ore  a  ^?nr  which  is  not  intendedTbe^ 

preparatory  for  specialities,  health  or  otherwise; 

!)hiJh^irrpMv^^'""^H°".°^  "^'"^  -naterials,  and  some  programs. 
and^JejL^^al  ^J:^  1^^''''' 

n'Sver"?}^"Sj;"  lect\^:5^^^"°"^  Medical  Program"  was  a  prime 

4.    Although  I  cgree  with  the  peer  review  system  it  i.  very  diffi- 
^hls  ^rogra"'""  '''''''''''        ^'^-^  ^-^P'^  ^^r 

maximum  val.e  could  only  be  realized  p?ov?5:d1Schta^:^:?^.e';r^" 
Panelist:    Dr.  Fred  D.  Johnson 

JI;ol"'i^r?^'  '^evolopod  in  this  project  havo  merit.    HowPVPr    I  did  not 
do"  1      ni'       would  produce  the  desired  outcome*,  as  state7  n  tho  p  o- 
mftri,!       /'^'/'If  student  would  not  be  able  to  handle  all  o  the 
mater  a  1  successfully.    The  materials  impressed  me  as  being  mul  i 
disciplinary  instead  of  interdisciplinary.  ^ 

So.MP  of  the  materials  and  exercises  which  involved  sociolouiral  ro^^Pn^. 
wore  exMt;n<j  and  educationally  appealing.    However       h  ^e    e  pT^^^^^^ 
uons  about  very  many  school  districts  implementing  this  curriculum  due 
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to  the  lack  of  a  dissemination  plan  and  teachers  being  adequately  pre- 
pared to  handle  the  program. 

The  time  required  to  implement  the  program  over  a  two  year  period  also 
would  make  this  project  objectionable  to  many  school  districts,  and  the 
cSst  oJ  i''pl'-"'en?atlon  and  maintenance  of  equipment  would  prevent  some 
of  the  schools  from  using  this  program. 

Panelist:    Mr.  Andrew  H.  Miller 

The  BICR^  program  possesses  the  needed  material  for  a"  J"terdiscipl  inary 
science' program.    The  research  and  factual  content  ^''^^'^^^^•^"J;" 
math  /nd  science  text.  •  The  social  studies  '^^^'^^'^''ZLnlT ^T. 
lacked  a  needed  mention  of  the  biological  causes  of  psychological  dis- 
orders, attributing  all  mental  disorders  to  environmental  "uses  This 
type  of  inaccuracy  does  not  belong  in  a  social  studies  text.    As  de  from 
this  particular  fault,  no  other  serious  ones  were  really  discern  ble 
The  text  materials  are  exerting  in  their  ability  to    orm  an  app  icable 
relationship  between  the  sciences  and  mathematics, yet  the  presentation 
itself  is-rather  poor. 

The  materials  lack  the  ability  to  hold  the  attention  o^f^e  |v^ray^ 
student  or  the  slightly  below  average  student     The  pane    seemed    o  be 
in  agreement  over  this  statement.    The  initial  goal  of  the  BICP  was  to 
provide  more  students  to  more  capably  filj  the  "heal  " 
The  need  for  additional  health  care  workers  does  exist  but  the  answer  is 
not  at  the  secondary  school  level.    The  production  of  more  students  for 
the  aV-ready  highly  competitive  medical,  dental,  physical  therapist,  and 
nursing  school  positions  would  only  complicate  the  production  of  new  , 
health  care  workers.    At  present  the  professional  schools  are  too  over- 
crowded and  the  students  produced  by  the  5ICP  training  are  not  he 
students  who  will  settle  for  paramedical  skill  training  if     eV  do 
succeed  in  attaining  acceptance  to  a  professional  school.    The  P'-jg^am 
is  not  geared  to  focus  only  on  the  above  average  student  a  one.  However, 

he  abo  e  average  student  is  the  only  one  capabl  e  of        1  i;ig  t  e  in  ense . 
studies  properly.    This  high  ability  student j^.i^l  1  probably  not  sett  e 
for  nurse  aide  .or  EMT  positions.    If  the  BICP  program  were  set  up  along 

h        d  it^es  of  a  modular  system  of  electiyes  rather  than  a  curriculum 
type  basis,  it  would  probably  be  more  effective  in  achieving  its  goal 
as  an  enrichment  program. 

The  BICP  program  also  needs  a  large  school  enrollment  and.  thus,  becomes 
a  program  limited  to  the  larger  cities  where  health  workers  are  not 
needed  as  readily  as  in  the  rural  areas.    The  BICP's  practical  application 
in  its  present  form  is  definitely  limited. 

There  are  other  bio-medical  courses  that  do  exist  and  can  be  performed 
w  th  le     e  Pe  se  and  greater  effectiveness.    The  BICP  does  "Ot  see,  o 
possess  much  of  an  educ^rTCnal  future  in  its  present  form  and  with  its 
present  goals. 
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Panelist:    Dr.  Gerald  A.  Myers 

The  curriculum  (BICP)  is  a  well  documented  scientifically  accurate  and 
well  integrated  interdisciplinary  package. 

I'lfcI^^'^.K?  '"""^  ^  ^°  motivate  people  into  the  health  areas  is 

Jni-In  hf.  ?h  """-^  '°  ^  ^"''^  ^9°-    The  manpower  needs  in  the 

'  conce    Pd  I'l'Tf"'  ''''''^       ^^^^  ^^^^  oac  age 

was  conceive^  but  it  wouldn't  require  much  modification  to  serve  a  non- 

cu?n-cu?uT  '  science-math-b?Slogy 

The  program  appears  to  be  developed  for  a  large  school  audience  where  if* 
would  serve  as  an  optional  program.    It  would  therefore  tend  to  omU 
many  prospective  students  in  rural  cormrunities  where  such  optional  . 
programs  ar^  not  practical.  "Htiunai 

The  apparerit  lack  of  evidence  of  internal  monitoring,  planning,  the  ap- 
parent lack  of  informing  the  public  and  educational  community'of  develop- 

the  aSn.'i'  '  '  l''^  ''''''''  P^^"^  -non?tortng  and 

the  apparent  lack  of  carrying  out  this  process  are  evident.    Other  short- 
comings include:  snur t 

(1)  The  limitation  o.f  distribution  potential  to  relatively  large 
school  systems ,  j       ^  . 

(2)  the  conventional  organization  of  the  curricular  materials, 

(3)  the  non-modularization  disallowitig  implementation  of  segments  ' 
into  smaller  school  systems, 

(4)  the  discrepancy  between  10  April  '75  proposal  review  sheet 

and  the  schedule  of  activities  (included  with  corrections),  and 

(5)  the  use  of  lab  equipment  not  encountered  in  actual  lab 
situations. 

Panelist:   Dr.  James  ,'1.  Stevenson 

JeennaT'  I^wn^uiril/T  ^  ^^^^  adequately  delineates  my 

feelings.    I  would  like  to  add  an  additional  comment  and  a  suggestion. 

It  is  difficult  to  understand  how  a  project  of  this  proportion  could 
continue  for  so  long  a  period  of  time  withput  someone  comparng  the 
developing  outcome  with  the  original  and  continued  objective     The  program 
d  rector,  in  amnterview,  did  not  alleviate  this  concern.    These  maJe?'^^^ 
will  not  meet  the  objectives  of  the  project.  materials 

However    the  materials  are  excellent  in  their  own  right.    The  attemot 
tl"?ff''  r  interdisciplinary  approach  falls  short  bu    is    audable  in 
the  attempt.    The  material-is  undoubtedly  more  interesting    n  pre  entS- 
tion  format  than  the  more  traditional  science,  math     no    as  ten  ; 
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courses     I  see  no  reason  why  this  alone  is  not  justification  for  its  being 
Ssed  as'the  basic  curriculum  in  any  high  school  setting,  regardless  of  size. 

Whereas  I  feel  that  the  material,  as  written,  is  too  sophisticated  for  most 
of  Jhe  student  population  targeted,  I  would  suggest  that  a  simple  ''ewrite 
an'd  exc  usion  of  upper  level  mathematics  and  physical  science  principles  be 
consi  e red     Why  not  add  a  sim;.lified  version  of  this  curriculum    o  voc  - 
tiSnal  training?    Emergency  medical  technicians,  nurses    aides,  inhalation 
therapists,  etc.  are  not  often  college  material  and  don  t  require  the 
command  of  such  demanding  information. 

Finally,  we  need  more  college  level  professional  training  Positions  not 
more  bright,  interested  students  pursuing  medicine,  nursing,  dentistry, 
and  the  other  professional  health  areas.    This  curriculum  may  serve  to 
produce  more  frustrated,  hopeful  pursuers  of  medical  professions  than  we 
have  already. 

Panelist:    Mr.  J.  Howard  Straiton 

The  panel  has  been  generous  in  acknowledging  the  material  as  sound,  and 
I  concur,  "its  applicability. .  .and  its  extensi  veness  are  f^ll^"^  . 
The  review  by  panel  5  does  this  with  a  circumspection  that  also  merit- 
re-emphasis : 

The  material  relates  to  a  "needVunrecognized  by  the  public  of  ^ost  com- 
munities or  the  members  of  secondary  comprehensive  high  school  faculties. 

Although  socially  significant,  its  acceptance  on  the  market  would  be  limited 
unWit  is  reconstructed  in  modular  units.  -  The  program  will  not  be  per- 
'^dWjl  as  an  easily  adaptable  alternative  in  the  contemporary  programs  now 
in  ?xistence^ 

I  understand>hat  rewriting  so  extensively  as  to  put  the  n|aterials  into 
moilar  form  at  this  point  in  time  would  be  economically  difficult. 

Pap^list:    Dr.  Robert.  E.  Yager 

iL  curriculijm  represents  interesting  activities,  sequencing,  and  inter- 
na tionlltXr  a  certain  type  of  student.    The  availabil ity  of  such  a  pro-, 
fra^  is  desirable.    However  ft  is  probablW  appropriate  for  relatively  small 
-    number's  0/  secondary  students.  ' 

c/rtainlv  the  personal  approach  to  the  wJiting,  the  emphasis  "PO"  application 
%d  t  e  attempt  at  an  interdisciplinary    pproach  are  all  commendable  features 
./considering  th^at  the  common  science  in  tfe  secondary  school  has  been  char- 
acterized by  its  "pureness,"  the  BICP  materials  are  a  refreshing  departure. 

'     u  for'tuiate.'however,  that  person{nearer  the  "cutting-edge  with 
respect  to  philosophy  and  organization  ^f  secondary  science  education  were 
not  more  intimately  involved. 

The  materials  seem  most  appropriate  for  high  ^^ility  students--perhaps  t^^^ 
aspiring  to  study  medicine  at  the  college  level     Little    s  Jone  that  seem 
stimulating  or  appropriate  for  persons  interested  in  health  careers  directly 
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r«??.ni^^' T^*"'""^  graduation  or  following  an.  experience  in- a  Community 
College.    The    need"  today  is  not  for  more  pre-medical  students. 

dateriils^"  inconsistency  in  terms  of  stated  goals  and  the  resulting 


Panelist:    Dr.  Dean  A.  Zollman 


The  presently  available  products  of  this  project  are  inadequate  inmany 
resuit  oVJh''''  ''''  difficulties  stated  in  the  panel'repori  are  a 
Pr.l  f^n  M  P-'O""  by  which  the  materials  have  been  developed.  As  far  as 
nt^the  Li  nn^?  ^f"*^^^'?::^  professional  educators  had  little  inp 
into  the  .development  .stages.  -  Thus,  a  sefof  courses  evolved  which  com- 
pletely miss  the  target  audience.  cvuivcu  wmilm  com 


^^?h  ^?''/^3niple.  the  treatment  of  Newton's  Laws  of  Motion.  The 

ca  ru  ..  "J  °^  principles  requires  a  knowledge  of 

rfi  •  umversity-enrolled  pre-medical  students  are" not 

required  to  use  calculus  in  their  physics  cdurses.  (Thirstatemen?  is  \ 
documented  by  a  survey  performed  by  the  American  Asso  ia  ion  of  Phys  s' 

^x\fZ\l  '  ^^^^-^    ^  ^^-"^"^  ^^^^  ^'^^  "l^^l^s  is  presented  in  e 

BICP  mathematics  course     However,  I  cannot  understand  why  students  who 
are  to  be  in  allied  health  fields  should  need  a  much  higher  level  of 
mathematical  sophistication  than  required  of  future  physicians.  /.' 

Another  point  which  I  consider  even   more  important  is -the  level  of  / 

m.?hI.J^^v'!''°H'"?  "-'"'^  ^°       necessary  to  succeed  J41  both  the/ 

mathematics  and  physics  portions  of  the  curri'culum.    At  a  time  when 
researchihas  indicated  that  students  are  developing  abstract  reasoning 
capabilities  more  slowly  than  we  had  previously  thought,  the  projectA 
r.nlhn?.'-"       Tu"^  coarse  material  requiring  mostly  abstra.c±  reasoning 
capabilities.    The  project  staff  seems  to  have  been  unaware  of  the 
developments  of  educational  research  even  though  very  ii^ortant' com- 

Ea?rnf  t^^Zl  '"p''^^^''■^^?•?^.  ^^^"^^  performed  at  the  Lawrence 

n^i     I    J  Berkeley,  Cal  i  fornia ,  the  same  city  in  which  the 

project  staff  is  located.    If  science  educators  had  been  more  involved 
in  this  project,  they  would  have  certainly  made  an  effort  to  inform  the 
staff  of  these  considerations. 

Even  with  all  of  the  serious  deficiencies  of  the  project,  it  is  not 
without  merit.    The  project  staff  has  developed  in  a  manner  interesting 
to  me  many  topics  not  usually  treated  at  this  level.    As  a  teacher  I 
would  certainly  like  to  introduce  some  of  them  into  my  courses.  However 
I  could  never  use  all  of  the  materials  nor  ony  of  the  materials  in  their' 
present  fonii.    I  recomtiiGnd  that  the  materials  be  revised  in  modul.^-Voni, 
ano  in  a  presentation  consistent  with  our  present  knowl edge  st^idenLs* 
intellectual  development.    This  revision  should  not  be  performed  by  tho 
present  proj,ect  staff  but  by  professional  educators  wi  tli  the  d-sis^a-ic^ 
ot  secondary,  community  col  leg'."  and  college  instructors 
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D.  19.  a:    SB:    NSF  Descriptive  Information 

PROJECT  TITLE:    Four  Motion  Pictures  in  Social  Biology  (SB) 

PROGRAM:    Science  Curriculum  Development 

PROJECT  DIRECTOR:    Edward  Kormondy/L.  Eugene  Cronin 

INSTITUTION:    University  of  Maryland 

DEPARTMENT:    Natural  Resources  Institute 

i 

BUDGET:    Total  Granted:  $223,200 

Dates:    5/26/71  -  6/30/75 

PROGRAM  OBJECTIVE:    Science  Education  Improvement 

PROJECT  OBJECTIVES:    Development  of  four  films  dealing  with  the  social 

and  ethical  implications  of  new  knowledge  develop- 
ments in  the  life  and  social  sciences.    The  films 
are  intended  primarily  for  use  at  the  secondary 
school  level. 


PROJECT  SUMMARY 


OBJECTIVE: 

 T  


Development  of  four  films  dealing  with  social  and  ethical  implications  of 
new  knowledge  developments  in  the  life  and  social  Sciences.    The  instruc- 
tional films  are  intended  to  supplement  existing  biology  curricula  at  the 
secondary  school  level,  to  supplement  courses  in  the  social  studies,  or 
to  form  the  basic  matrix  of  a  new  kind  of  secondary  course  in  social 
biology. 

ACTIVITY  PLAN: 

Script  conferences  were  initiated  immediately  after  funding  was  obtained. 
Four  scripts  were  developed  more  or  less  concurrently,  all  were  in  mind  at 
one  time  although  the  logistics  precluded  all  four  being  developed  simul- 
taneously.   As  soon  as  the  first  script  was  approved,  shooting  commence*. 
Some  shooting  had  to  be  planned  on  a  seasonal  basis. 

Successful  production  of  films  of  this  type  was  dependent  upon  the  use  of 
a  small  continuing  group  of  competent  and  dedicated  film  makers  who  are  • 
biologicall'y  oriented.    Fortunately,  such  a  group  was  available,  and 
remained  intact  for  the  complete  production  period  of  two  years. 
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ORGANIZATION  AND  MANAGE^IENT  PLAN; 

1.    Dr   Edward  Kormondy,  Co-Di'rector  of  the  Project,  acted  as  editor-in- 

CrlnL  fl         P'"^?"'    ^"  ^^'^  "P^^^"^y      attended,  with  Erik  . 
Cnpps.the  film  produc6r.  all  Script  conrerences.    One  additional 

Sosp3"mL'J°''"  Recording  to  his  special  competence  for  each  pro- 
f?n??nr  knowledge-^nd  understanding  of  his  dis- 

con.JuMfoH       ij.^^ison  with  the  project.    These  fou^  persons 
constituted  the  Film  Committee 

^'    wlJe'conli-uId'^inH^JKi^^.i'^  1^^'"^'''^  °^        Technical  Conunittee 

coTfere"nce^'r'pa"?i^tu  ^P^^'^- 

•     .  ,L'I!'L^'trev^;'^  circularized  to  the  Technical 

^'    i!*?-^'"^  m'^'^'P^  developed  by  Erik  Cripps  and  put  into  pro- 

duction    More  than  one  filmwas  developed  concurrently     A  d  was 
requested  from  all  committee  members  fo?  special  prod  ct ion  need 

i;aJ^:]g°h"l'br:SI?la.^^^);°°^^^^  °^       "'^^-^-'^  of  stock"?o1tage 

5'..    The  film  was  edited  and  a  working  narratfon  developed.    This  was 
screened  with  the  Film  ComiT>mee  and  amended  as  necessary 

6.    The  workprint  and  a  recorded  scratch  track  were  screened  synchron- 
ous y  (interlock)  for  the  entire  Technical  Advisory  CommiUee  Mnal 
editing  was  effected  according  to. their  recommendations. 

^'    SeJreL^rv'nf'^Jh^'M^t'  "^T^^-    ^r. ''Jerry  P.  Li^htner.  Executive 

Secretary  of  the  National  Association  of  Biology  Teachers,  agreed  to 
.     act  as  a  major  contributor  to  this  phase  of  the  project     He  was 

Emi!!  rJi^nc'^I^  ^-^  V'^^.  Higginbottom  and 

tmi ly  Cripps,  project  staff.  ' 

UTILIZATION  PLAN: 

ISstems'"'  ill  ?L'^;'/i-'"  be  for.  distribution  to  the  school 

systems.    The  target  audience  is  tenth  to  twelfth  grade  biology  students 

air^rhnn  ?^  ''''''''  ''''  '''''''''  '^^'^  in  e^  u1  r    s  ' 

in_all  school  science  classes,  as  well  as  courses  in  social  studies  ' 

g;adii^dn2fi^ir:j^Lff:gVie:^?'       ^^^^  -  - 

iJn^5iJML°P![li°"  f       Technical  Advisory  Committee  that  w^efe  biology 
taSt    J.J  L    h      y  '""'''^  5t"dent.  it  is  far  mbre  iinpor- 

th  s  ser  P.  tLn^i"^  opportunity  to  experience  materials  such  as 

nnl    nh  "  ^^''T  c°"5trained  by  a  rudimentary  knowledge  of  morphol- 

ogy, phylogeny,  and  classification.    This  ha,s  been  practiced^too' mu?!;  in  • 
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the  oast  in  secondary  school  biology.    It  is  further  felt  that  the  series 
cati  be  a  vital  educational  experience  for  many  adult  audiences* 

With  the^ completion  of  the  fi^ms,  it  seems  certain  that  educational  TV 
distribution  can  be  arranged. 

HISTORY  AND  RELATED  PROJECTS: 

With  the  advent  of/ttre  Biological  Sciences  Curriculum  Study,  discussions 
were  instituted  as\to  new  film  material  relevant  to  an  age  of  biological' 
revolution.    Two  consultants.  Dr.  Ted  F^ndrews  (Dean,  Governors  State 
University,  Forest  Park,  Illinois,  and  formerly  Director  of  Science, 
.Educational  Research  Council  of  America,  Cleveland)  and  Or;  Thomas 
Overmire  (Director,  Michigan  Academy  of  Science)  -  both  of  whom  had  been 
associated  with  BSCS  -  met  with  Erik  Cripps,  a  trained  social  biologist 
vtho  is  now' a  filmmaker,    and  script  conferences  began.    The  resulting 
conclusions:    that  there  was  desperate  need  for  interdisciplinary 
instruction;  that  onty  a  coqpprehensive  series  of  films  was  adequate  to 
interpret  a  holistic  viewpoint,  and'that  our  concern  must  bej^i/ith 
nothing  less  than  the  total  ecology  of  Man.    A  Film  Series  in  Social 
Biology  was  therefore  planned.    Fif*om  numerous  suggested  titles,  four 
were  chosen,  scripted  and  produced.    Those  completed  are: 

1.  Check  and  Balance  in  Nature  .    ,  ;  ' 

2.  Energy  in  Life  *  V 

3.  Man's  Impact  on  the  Environment  ^  " 

4.  The  Ascent  of  Man. 

As  a  result  of  this  beginning  endeavor,  a  Technical  Advisory  Committee 
was  convened  under  the  chairmanship  of  Or.  L.  Eugene  Cronin  of  the 
Natural  Resources  Institute,  University  of  Maryland.    The  Committee  met, 
reviewed  the  films  and  concept,  and  unanimously  endorsed  the  continuance 
of^tljis  Film  Series  in  Social  Biology. 

Seven  members  of /the  Tej:hnical  Advisory  Committee  then  met  and  considered 
the  next  film  titles  that  would  most  constructively* implement  the  Series. 
Four  additional  titles  were  chosen  and  patential  content  material  was 
tentatively  defined.    Four  brifef  outlines  were  then^submitted  to  the 
Committee  and  approved  in  principle. 

It  was  therefore  proposed  to  continue  this  Film  Series  in  Social  Biology 
with  the  four  following  titles,  which  became  the  focus  of  this  curriculum 
development  project: 

1.  Behavior 

2.  Communication 

3.  .Death--An  Invention  of  Li^^" 

4.  Technological  Man  53  G 
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PERSONNEL; 
PI/PD: 

CO-PI/PD: 
OTHER: 


Dr.  Edward  p.  Kormondy,  Provost 
The  Evergreen  State  College 
Olympia,  Washington        -      ,  4 

Dr.  LV  Eugene  Cronin 
•Naturtl  Resources  Institute 
University  of  Maryland  - 
College'Park,  Mar'yland 


Technical*  Advisory  Committee 
(at  start  of  project)  ^ 


Dr.  Robert  Bell 
School  of  Architecture 
University  of  Maryland 

«(• 

'  tj  . 

Dr.  L.  Eugene  Cronin,  Chairman. 
Natural  Resources*  Institute 
University  of  Maryland 

Or.  Victor C,  Ferfciss 
Department  of  Government 
Georgetown  University 

Dr.  ^lurray.GeI^dell 

Center  of  Population  Research 

Canon  Michael  Hamilton 

ffational  Cathedral 

Washington,  D.C.        /  '  4 

Dr.  Edwar^^  Kormondy 
CUEBS  (now'^t  Evergreen  State) 
pff>ce  of  biological  Education 
.American  Institute  of  Biological 
Sciences 

Dr.  John  J.  Lee 
Department  of  Biology 
CCNY 

Mr.  William  Lee  - 
YorktoWn  High  School 
Arlington,  Virginia 


Dr.  P.  A'lan  Boneau. 
Director  ,  1 

American  Psychological  As-sociation 

Dr.  Elwood  Ehrle  (then  of )  .   

Office  of  Biological  Education 
American  Institute  of  Biological 
Sciences  •  ,  . 

Dr.,, Robert  Francoeur 

Department' of  Experimental  Embryology 

Fairleigh  Dickinspn  University 

Dr.  T.  Marcus  Gfllespie 

National  Souncil  for  Social  Studies 

Mrs.  Roberta  Htgginbottom  \ 

Easton  High  School 

Ej|ton,  Maryland  -  ' 

Dr.  Ruth  Landman 

Department  of  Anthropology  .  ' 

American  Universfty 

Dr.  Jerry  P.  Lightner 
National  Association  of  Biological" 
Teachers 

Mr.  Harold  Logsdon 
Woodward  High  School 
Rockville,  Maryland 
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1    Dr.  Martin  W.  jSchein 

I    Centennial  Professor  of  Biology 

,    West  Virginia  University 

Mr.  Robert  Wistort 
Bel tsvi lie" High  School 
Beltsville,  Maryland 


Production  Personnel  -  - 

Erik  Cripps.'    (BSc,  Kings  College,  England)  produced,,  wrote  and  directed 
the  films,   fir.  Cripps'  experience  has  included:    a,  Nuffield  Foundation 
Grant  to  set  up  the  first  Audio-vVisual  Department  at  Oxford;  .positions  in 
the  film  industry  as  producer,  director,  writer  arid  film  editor,  for 
feature,  documentary  and  TV.    He  has  operated  as  an  independent  producer 
under  the  name  of  Biofilms  for  the  last  fifteen  years.    Biofilms  has  pro- 
duced educational  film  series  for  McGrawHill,  Encyclopedia  Britannica, 
Universal  Education,  modern  learning  aidt  and  the  Office  of  Education, 
etc . 

Emily  Cripos.    (BA,  Biology  and  Philosophy ,  Bryn  Mawr) .   iliss  Taylor  is 
a  professional  film  editor  (CBS,  NET,  Gifford  Productions,  etc.)  who  has 
been  staff  editor  for  Biofilms  for  the  past  four  years.  e 

Richard  Burris.    (BA,  Western  Maryland,  Biology  major.  Dramatic  Art  / 
minor).    Mr.  Burr is  taught  school  biology  for  three  years.    He  joined 
Biofilms  as  a  staff  production  assistant  to  work  with  us  on  the  present 
series. 


Dr.  Thomas  G.  Overmire 
Michigan  Academy  of  Science 
Arts  and  Letters 

Mr.  Thomas»A.  Wisner 
Conservation  Education  Specialist 
Natural  Resources  Institute 
University  of  Maryland 
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9.  b:    SB  {Panel  5):    Project  Director's  Response  to  10  Review  Questions. 


I^SF  Staff  Note: 


The  project  director  for  the  Social  Biology  Films 
project  respondjed  with  a  letter  referring  to  portions 
of  the  teacher's  guide,  a  product  of  the  project,  for 
responses  to  the  review  questions.  •  This  material  is 
not  reproduced  here. 


Comment  by  the  Project  Director:  Due  to  the  press  of  time,  there  was  no 
project  staff  member  who  could  be  detailed  to  complete 
the  extensive  questionnaire  in  the  allotted  time. 
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0.  19.  C:    SB  (Panel  5):    Panel  Responses  to" 9  Review  Questions 

Question  1:    Is  there  a  genuine  nee d_For_  t_he,s_e_tnjl^^^ 

Based  on  the  information  presented,  it  is  not  clear  that  a  comprehensive 
needs  assessment  was  conducted  for  this  project.    However,  it  was  generally 
agreed  by  members  of  the  panel  that  these  types  of  films  are  needed  in 
secondary  education.    At  present,  there  is  a  limited  quantity  of  similar 
instructional  material  available  in  this  area.    Host  of  the  existing 
materials  on  bio-ethics  are  in  film  loops,  35  mm  slides  and  textual  inate- 
rials.    There  is  a  place  for  more  instructional  materials  such  as  films  in 
this  area. 

It  is  not  clear  how  many  schools  would  utilize  these  films  since  some  con- 
troversial and  provocative  topics  are  incl^ided. 

In  summary,  these  instructional  materials  treat  socially  significant  topics. 
However,  in  many  communities  throughout  the  nation  these  materials  may  not 
be  accepted  readily.    Despite  this  fact,  it  is  imperative  that  these  types 
of  materials  be  prepared  in  order  to  cope  with  the  technological  gains  that 
require  crucial  decision  making  on  the  part  of  society  and  its  members. 

.Question  2:    Is  th&re  a  market  for  these  instructional  materials? 

Very  few  other  materials  exi'sT;  to  achieve  the  goals  of  these  films  and, 
as  such,  there  is  room  in  the  present  curriculum  for  these  materials. 

There  is  no  project  dissen ination  plan  and  no  free  market  response  is  known. 
However,  the  panel  members  generally  agree  that  if  these  materials  are  to 
establish  a  market,  a  considerable  effort  must  be  made  to  establish  an 
Drientation  and  awareness  program  for  both  the  teachers  and  the  members  of 
the  community  in  which  they  are  to  be  used. 

Although  no  publishers'  commitments  or  market  studies  are  available, 
implementation  w'OuTd  be  strengthened  by  a  substantial  teachers'  manual 
designed  to  handle  the  nature  of  questions  which  will  be  raised  and  to  pre- 
pare the  school  system  for  possible  concernsXof  community  leaders  and 
speciaT  interest    groups.  \ 

In  si.mmary,  the  market  for  these  materials  revolves  about  a  very  important 
question,  "Are  school  systems  prepared  to  introduce  socially-sensitive 
materials  into  the  curriculum?"    Acceptance  is  likely  to  be  conditional  and 
selective  in  some  areas.    There  would  probably  be  little  impact  of  these 
instructional  materials  on  those  already  in  the  market  place.    There  seems 
to  be  little  or  no  overlap  with  available  film  material. 
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Question  3:    Do  these  instructional  materials  possess  a  clear  purpose  and 
rationale?  — ^ —  

The  original  project  proposal  recognized  a  dearth  of  instructional  materials 
•  dealing  with  bio-ethical  infoniiation.    At  the  same  time,  the  proposers  noted, 
correctly,  that  the  study  of  bio-ethics  was  an  emerging'area  of  science 
The  films  that  were  developed  were  designed  to  stimulate  student  thought  and 
questions  about  their  bio-ethical  surroundings. 

More  inferred  assumptions  and  values  are  contained  in  the  four  films  than 
.  "n  ""tu  P°"!^ly  1^5t.    The  two  films  entitled  "Technological  Man"  and 

Death--An  Invention,  of  Life",  contain  the  larger  proportion  of  provocative  and 
stimulating  questions  and  issues.    Every  group  viewing  these  films  will 
undoubtedly  find  material  to  stimulate  their  scientific  and  social  conscience. 
Local  needs  may  be  fulfilled  by  the  use  of  these  types  of  films  with  appro- 
priate discussion  and  supplemented  with  newly-developed  textual  materials. 

The  committee  does  not  feel  that  the  film  series  could  stand  as  an  inde- 
pendent module.    For  more  effective  uti 1 ization , " the  panel  recommends  that  a 
teacher  s  guide  be  developed  to  supplement  the  film.    It  also  roconimends 
that  a  sequence  of  the  films  be: 

(a)  "The  Animal  Worldview" 

(b)  "Man,  the  Symbol  Maker" 

(c)  "Technological  Man" 

(d)  "Death— An  Invention  of  Life" 

Question  4:    Is  the  content  of  th^sejnstructional  materials  scientifically 
■    correct?  .  ~  ~  ^ 

The  films  are  aimed  at  creating  a  population  which  is  scientifically 
literate  in  particular  areas  of  social,  cultural,  and  ethical  implications  of 
recent  advances  in  biological  science.    The  films  present  an  evolutionary 
approach  to  explaining  behavioral  patterns  of  living  organisms.  These 
explanations  proceed  from  the  more  simple  forms  of  life  to  those  processes 
which  encompass  man.    The  latter  processes  include  man's  aspirations,  the 
means  of  communicating  them  and  the  conflicts  which  may  arise  in  fulfillinq 
them. 

All  review  p^melists  agreed  to  the  accuracy  from  the  natural  sciences'  point 
of  view.    There  may  be  a  need  for  a  response  from  social  scientists.  The 
.ideas  presented  are  undated,  but  since  science  is  involved,  the  ideas  will 
require  updating  commensurate  with  new  knowledge. 

The  breadth  of  coverage  in  the  films  fell  far  short  of  that  described  in  the 
authors'  informational  brochure  available  to  the  reviewing  panel. 

In  summary,  the  films  were  judged  scientifically  correct. 
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Question  5:    li  the  content  of  these  instructional  inateriajA.MtLCjtiojiajTx 
sound? 


Adverse  reaction  to  the  films  could  result  from  the  questioning  of  religious, 
social,  cultural,  economic,  technological  and  phi losophicd  traditions. 
Favorable  reaction  could  come  from  the  stimulation  of  curiosity  and  thought 
processes.    Questions  are  raised  which  are  points  of  departure  for  extensive 
interchange  of  ideas.    The  issues  are  of  high  interest  for  reflective  stu- 
dents of  all  ages. 

Film  content  is  such  that  it  could  pose  difficulties  in  both  cognitive  and 
affective  domains  for  some  students.    The  tripartite  format  is  ingenious 
and  the  suggested  uses,  the  presentation  of  the  concepts  and  questions,  and 
suggested  readings  are  useful.    In  short,  the  films  should  have  general  | 
effectiveness. 

The  review  panel  believes  that  the  teacher's  guide  offered  the,  only  instruc- 
tional aid  available  and  that  it  was  not  adequate.    A  wel 1 -developed  guide 
for  teacher  direction  in  dealing  with  value-laden  areas  which  these  films 
emphasize  would  be  in  order. 

In  general,  the  materials  are  educationally  sound.    The  quality  of  the 
production  could  be  improved  and  more  effective  teacher  preparation  materials 
are  needed. 

Question  6:    Are^he  proposed  and  anticipated  outcomes  of  the  Instl"^^^'""^^ 
mater'i a  1  s  desi rabl e? 

The  anticipated  outcome  of  these  films  is  to  stimulate  thought  concerning 
many  ethical  questions  that  biological  and  social  scientists  must  consider. 
Obviously,  there  will  bea  great  variation  according  to  participant.  The 
materials  may  prove  too  value-laden  for  some  school  systems,  yet  may  serve 
as  important  developmental  tools  in  others. 

The  intended  effect  of  raising  questions. concerning  bio-social,  ethical 
issues  will  be  met.    In  addition,  the  lack  of  closure— that  is,  open 
endedness— in  the  films  cannot  help  but  serve  as  an  interface  to  real-life 
'  situations.    An  unintended  effect  of  the  material  will  likely  sensitize 
certain  ethnic,  racial  and/or  religious  groups.    There  is  racial  and  ethnic 
stereotyping  in  some  scenes. 

Unless  clearly  stated  in  the  teachers  text,  some  may  feel  the  need  to  bring 
closure  to  the  issues  raised,  which  would  undermine  the  project  goals.  The 
important  process  features  include  the  stimulation  of  thought  in  the  area  of 
bio-ethics.    There  is  a  need  for  more  adequate  delineation  of  goals  to 
teachers  in  the  guides.    The  outcomes  of  the  project  are  highly  important. 
Efforts  should  be  exerted  to  alert  teachers  of  the  goals  of  the  films. 
Certainly,  many  questions  were  raised. 
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The  anticipated  outcome  as  described  in  the  film  brochure  i^  to  raise 
questions  concerning  bio-ethics.    The  films  accomplish  this  goal  in  a  stimu-"-' 
lating  manner  which  could  be  potentially  controversial^ 

Question  7.    PA.jjeAeJl!l,tructional  materials  present  iinplementation  problems'- 
to_J:he  schools ?  ~ ~   — ^-  

The  review  panel  concluded  that  the  teacher  needs  background  material  on  the  ' 
•issues  invoved  and  their  relation  to  the  religious,  social,  cultural,  and  / 
economic  milieu  of  the  community,  on  group  dynamics  training,  value  clarifica- 
tion techniques,  and  on  community  relations. 

The  materials  deal  with  evolution  and  value  questions  and  set  the  tone  for 
discussion  which  potentially  creates  a  platform  for  critics  within  the  com- 
"T'l^-  ul     [1^*"''^  °^       material  and  its  presentation  seem  slanted  toward 
the  bright  and  interested  student.    However,  with  proper    preparation  by  the 
teacher,  a  large  segment  of  the  student  population  could  be  involved. 

These  materials  can  be  integrated  into  already  existing  courses  or  programs 
and  would  not,  by  themselves,  serve  as  a  total  curriculum. 

In  summary,  several  potential  barriers  to  implementation  were  identifiec^: 
(I)  inadequate  teacher  preparation  and  attitude,  (2)  negative  student  / 
''f  ^^K°":u^"lr^  handling  of  questions  arising  from  curiosity  gener- 

ated by  the  films,  and-  (4)  negative  community  reaction  and  unwillingness  of 
the  administration  and  staff  to  have  a  dialogue  with  the  community  "  The 
barriers  are  proportional  to  the  relationship  between  community  values'  and 
school  values.    Adult  and  peer  acceptance  of  the  question  and  the  question- 
ing process  could  prevent  pol arization ^and  remove  some  of  the  barriers. 

Question  8:    Are  the,  costs  Jm^  implementing  these  instructional  materials 
r?l?  0  nab^Le  ?  "  "  ■ — 

The  expected  dollar  costs  for  the  films  are  between  $300  and  $400  per  film 
and  renta;i  prices  probably  about  $25  per  film.    Once  the  films  are  purchased, 
the  cost  of  implementation  will  be  in  orienting  new  teachers  and  making  par- 
ents av;are  of  the  issues.  . 

An  additional  cost  may  be  incurred  if  the  community  chose  to  employ  outside 
consultants  to  lead  discussions  with  parent  and/or  teacher  groups.    If  the 
resource  person  must  travel  a  lony  distance,  she  or  he  may  require  funds 
which  are  a  significant  cost.    The  school  district  could  arrange  panel  dis- 
cussions of  local  resource  people,  e.g.,  ministers,  doctors  or'plected 
officials. 

Some  of  the  questions  raised  in  the  films  have  also  been  raised  in  a  few 
pupUc  television  programs,  for  example,  "Civilization,"  "Nova,"  and  "Ascorit 
of  Man.  '    Tapes  or  films  of  th(?sc  programs  could  bo  used  if  availdhle.  The 
costs  of  using  local  resource  people  or  TV  programs,  if  available,  may  be 
nominal. 
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The  social/psychological  costs  to  some^ members  of  a  community,  could  be  very 
high.    "Technological  Man"  and  "Death— An  Invention  of  Life"  each  raise 
questions  which  many  students,  teachers  and  parents  are  not  prepared  to  con- 
sider. 

In  summary,  there  should  be  no  problems  of  implemenrting  these  films  in  terms 
of  cost  once  they  are  distributed. 

Question  9 :    I   _tjTe_  ni  an  a  9  em  ent/organization  plan  adequate  for  producing 
'    these  instructional  materials? 

Information  on  management/organization  was  requested  from  the  project 
developer  by  NSF,  but  none  was  received.    Thus,  information  was  inadequate. 

There  is  no  information  available  to  us  at  this  time  to  indicate 
(1)  outside  input  in  development  other  than  the  advisory  committee  listed 
at  the  beginning  of  the  film,  (2)  internal  monitoring,  and  (3)  the  exist- 
ence of  independent  external  evaluators. 

Based  on  the  grant  request  total,  the  number  of  minutes  of  film  footage 
produced,  and  the  present  cost  of  ^ilm  production,  there  does  not  seem  to 
be  an  overexpendi ture  for  administration. 

In  summary,  management/organization  plans  v;ere  not  clearly  stated  in  the 
proposal.  Further,  no  information  on  these  activities  during  production 
was  available  to  the  panel. 
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D.  19..  d:    SB  (Panel  5):    Individual  Panel ists ' 'Responses  to  10th  Review 
Question:    What  are  your  general  impressions  of  the  curriculum? 
Panelist:    Dr.  Daniel  F.  Burton 

Most  educational  agencies,  local  or  state,  have  begun  to  question  profes- 
sional personnel  about  cost  and  effectiveness  of  programs.    Shrinking  • 
enrollments,  the  slowing  of  national  economic  growth,  resistance  to  taxes 
combine  to  give  Congress,  legislatures,  and  school  hoards  the  choice  of 
cutting  personnel,  building,  teaching  materials,  or  some  combination  of 
these.    To  make  choices  of  programs  to  cut  or  new  programs  to  initiate,  . 
appropriation  committees  and  boards  need  to  know  whic,h  programs  or  projects 
can  be  proved  to  have  a  positive  value  for  students.    The  most  effective 
way  to  obtain  data  on  a  program's  value  is  to  determine  how  students' 
skill  level  and/or  attitude  and/or  behavior  have  changed  as  a  result  of 
participation  in  a  program.    NSF  terminates  its  role  just  prior  to  dissemi- 
nation which  Inhibits  collection  of  such  data.    I  recommend  NSF  budget  for 
follow-up  of  disseminated  projects  to  document  successes  (and  to  discover 
causes  of  failures,  if  any). 

Panelist:    Dr.  Wayne  E.  Carlson 

Youth  today  want  to  have  an  active  part  in  the  decision-making  process  in 
their  communities  and  nation.    They  are  very  concerned  about  social  issues 
and  our  educational  institutions  must  continue  to'  be  sensitive  to  these 
needs.    Educators  sometimes  occupy  a  very  precarious  position  between  the 
student  and  the  adult  communities  and  some  educators  do  not  always  under- 
stand and  appreciate  the  new  image  of  youth.    The  parent  who  may  have 
graduated  from  a  more  structured  educational  system  may  also  need  help  in' 
understanding  the  assertiveness  of  today's  youth.  .  Iherefore  the  school 
oftentimes  finds  itself  in  an  adult  educational  role.    I  f^el  this  series 
of  films  entitled  "The  Science  of  Life,"  properly  sequenced,  can  serve 
effectively  in  public  and  private'education  to  acquaint  both  adult  and 
youth  with  the  issues  of  tomorrow  and  stimulate  them  to  discussion. 

Since  there  are  several  provocative  ideas  contained  within  this  series  of 
films,  some  of  which  may  chal lenge' basic  institutions  and  mores,  teachers 
may  need  to  be  helped  to  feel  more  comfortable  with  using  group  process 
skills,  and  values  clarification  techniques.    They  also  need  to  be  aware  of 
and  be  equipped  to  help  youth  arrive  at  viable  alternatives  during  these 
discussions,    foi-  example,  what  are  the  alternatives  to  a  technology  which 
is  so  basic  to  our  way  of  life?    Does  man  have  a  moral  right  to  overcome 
death? 

In  general ,  the  films  .arp  well  documented  although  there  are  a  few  brief 
scenes    that  illustrate  potontially  sensitive  areas  that  perhaps  could 
have  bfpn  photographed  in  a  different  way  and  yet  retainpd  their  effective- 
ness. 
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TodayU/students  are  very  receptive  and  sensitive,  and  like  the  adult  com- 
munitK  are  bombarded  with  a  vast  quantity  of  information  which  has  an  impact 
on  their  life.    This  series  of  films  could  and  should  be  very  effectiv.e  in 
providing  practical  experience  in  a  nonthreatening.way  to  deal  with  some 
very  real  problems  in  management  of  human  and  natural  resources. 

Panelist:    Sister  SMrloy  Corbliss 

These  motion  pictures  fulfill  a  need  that  is  becoming  increasingly  apparet.r 
in  science  education.    With  the  advances  in  technology  and  the  b]ologicaV  - 
sciences  it  is  necessary  for'the  science  educator  to  address  }ier/himself  to 
the  cultural,  social,  religious,  economic  and  philosophical  implications  ot 
these  advances.    These  films  raise  many  of  the  questions  that  need -to  be 
addressed  in  a  non-threatening  manner.  , 

The  teacher  will  need  special  background  in  the  cultural  aspects  of  the 
community,  communi ty'' relations  ability  and  value  clarification  techniques. 
I  would  welcome  the  opportunijty  to  use  these  films. 

•I  recommend  the  development  of  a  te'acher's  manual  which  contains  background 
material  on  the  questions  raised,  a  bibliography  of  re  ated  literature  and 
media  materials,  and  procedures  for  conducting  value  clarification  sessions. 

I  recommend  the  inclusion  of  women  &nd  minority  races  in  a  more  positive 
manner. 

Panelist:    Dr.    Richard  A.  Dodge 

My  concern  does  not  involve  problems  with  the  value  content  of  the  films 
even  though  some  may  submit  that  the  materials  could  be  sensitive  to  certain 
pressure  points  and/or  closed  attitudinal  mentalities.    The  social  issues 
raised  certainly  explore  sensitive  areas  and  issue  foci;  however,  the  manner 
in  which  this  is  done  is  not  in  the  least  offensive  nor  slanted     The  films 
•raise  questions  which  should  be  approached  by  every  thinking  citizen  regard- 
less of  persuasion.    I  strongly  suggest  that  the  films  are  quite  appropriate 
for  target  audiences  as  well  as  adult  and  scientifically  concerned  lay 
citizenry     With  the  exception  of  role  modeling  or  identity  shortcomings 
I  do  not  see  these  films  as  ethnically  or  racially  offensive.    ^  believe  that 
the  scientific  content  is  accurate  and  the  social  issues  raised  (ma^y,  almost 
.overwhelming)  are  appropriate  and  must  be  understood  and  explored  in  our 
society. 

I  do  have  some  concerns  with  quality  of  work,  particularly  the  media  skill 
in  execution.    I  would  not  recommend  publication  of  the  films  in  their 
present  form  because  of  this.    The  photography  skill  leaves  much  to  be 
desired,  i.e.,  problems  with" focus,  rapid  scanning  of  sequences,  poor  panning 
techniques,  sloppy  editing  and  audio-visual  mining.    I  recommend  separation 
of  value  questions  so  users  may  stimulate  discussion  while  a  topic  .1/;  fresh  in 
the  viewer's  mind.    There  is  much  too  much  to  cover  in  discussion  if  full 
benefit  of  experience  is  to  be  realized. 
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I  cannot  envision  application  of  these  media  without  a  teacher  prpparation 
workshop  (a  must)  and  very  likely  the  use  of  parent-teacher  session  o' 
'  frTnlll  and  explore  the  social  issues  raised.    Most  teachers  are# 

frankly    unequipped  to  adequately  handle  the  materials  ■ 

♦ 

Panelist:    Dr.  Roger  W.  Hans'on 

Ini%''f^"^'^'^'^       not  a  ;curriculum  nor  was  it  intended  to  be.    The  films  are 
meant  to-pose  questions  and -to  stimulate  student  "thinking  processe  " 
The  content  .n  and-of,  itself  appeared  free  of  va'lue  judgement  However 
the  viewer      essentially  forced,  through  objective  thought    to  confron; 
some  very  basic,  issues  which  one  frequently  tends  to  avoid 

niL'^chn^in^'^'-"^^^  '5'"'  "^'^^^        consensus  of  the  panel'that  the 
I^i!  of  ?h    -^'^  ''^^''^  sequentially,  at  least  by  most  audiences      If  not 
avoided.  '''''  '''''  Objectively,  may  continually  be 

Panelist:    Dr.  Fred  D.  Johnson" 

I  am  generally  impressed  with  the  curriculum  materials.    I  feel  that 
proper  sequencing  of  the  materials  would  make  them  more  meaningful    o  stu- 
dents and  more  acceptable  to  some  communities. 

I  would  recommend  that  the  roles  played  by  minorities  in  this  series  of 

t  ^ratheTJha  -.nJ'"'  ''T'  f'''  '''''''  '''''''''''  ^"^  to  stigmatize 
training  encouroge  them  to  pursue  technical  and  professional  job 

I  would  strongly  recommend  tWt  a  considerable  amount  of  workJwi  revision 
be  done  on  improving  the  riiaterial s  to  be  used  by  teachers  with  this  series. 

materials. '  ^isseminat^ion  plan  for  these  instructional 
Panelist:    Mr.  Andrew  H.  Miller 

Cioethics  is  a  topic  that  should  be  discussed  in  the  schools  and  a  definite 
lack  of  information  in  this  field  does  exist.    The  "Sciencp  of  Life"  f  Im 
series  challenges  the  student  with  the  science  of  bioethics  and  stimulates 
questions  and  general  debate  concerning  important  issues  such  as  pollution 
acceptance  of  death    and'world  destruction.  ,  The  addition  of  role  playing 
to  the  film  intensifies  the  points  in  question  and  opens  the  door  for  stu- 
den    invo^lvemont     Some  of  the  issues  discussed  or  actual ly  general ?y 
implied  in  the  film  are  controversial  and  rub  against  the  conservative 
TullT  °r^^^""tors.    This  controversy  may  be  the  very  basis  for  student 
debate  and  thus  enhance  the  learning  experience  ^i-uu.nr 
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Overall,  the  film'^  are  factually  accurate  and  will  hold  the  attention  of 
the  student.    A  definite  criticism  of  the  film  series  is  a  misrepresentation 
of  minority  races.    Key  scientific  positions  are  not  significantly  divided 
among  races  in  the  film  series.    In  addition  to  this  problem  a  more  in-depth 
teacher  cour<;e  profile  should  be  provided.    Special  information  pertinent  to 
the  discussion  of  the  issues  in  the  film  ser-ies  needs  to  be  adintnistered  to 
the  teachers  prior  to  student  viewing.    The  "Science  of  Life"  teacher  s 
guide  does  not  include  information  needed  by  .the  teacher  conducting  the 
viewing  session. 

Overall,  these  films  show  a  good  deal  of  promise  in  the  introduction  of 
bioethics  to  the  high  school  student.    For  maximum  results  the  films  should 
,:be  viewed  in  the  followii5<j  order: 

1)  The  World  Without--The  World  Within  " 

a)  The  Animal  Worldview 

b)  Man,  the  Symbol  Maker 

2)  Technological  Man  " 

3)  Death--An  Invention  of  Life  -    -  v 
Panelist:    Or.  Gerald  A.  Myers 

The  films, are  basically  sound  biologically  and  the  social  implications  are 
good     However,  no  need  was  sought.    Their  development  seemed  to  be  based  on 
a  gut  feeling  that  there  was  a  place  for  this  kind  of  film.    There  was  no 
indication  of  plans  for  goals  or  objectives  as  outcomes  of  the'film  develop- 
ment. ,  ■  ' 

The  film  guide  was  very  weak  and  gave  the  teacher  1 i ttle  guidance  as  to  how 
to  handle  the  films,  before,  during  or  after  showing. 

I  recommend  that  the  project  staff  submit  a  review  to  NSF.  ' 

Panelist:    Dr.  James  M.  Stevenson 

The  curriculum  material  presented  in  the  biofilm  series  was  of  a  high  quality; 
hov/ever,  the  information  was  provided  in  a  highly  emotional  manner.  Stimu- 
"lation  of  pupil  reaction  is  assured  by  the  sensitive  nature  of  this  material. 
Effort  must  be  made  to  educate  the  public  within,  a  given  school  district  uti- 
lizing these  films  concerning  their  nature  and  the  manner  of  their  presentation. 

'The  values  of  a  series  of  this  type'are  multiple.    The  stimulation  of  young 
people,  thPir  rpsultant  ceactions,    and  a  disscciion  of  tnat,  arc 
valuable  learning  experiences.    Several  of  the  film  presentations  seemed 
burdened  with  hinhly  volatile  information  and/or  supposition.    The  fact  that 
the  film  leaves  to  the  discretion  of  the  viewer  and  teacher/leader  the 

•  direction  of  discussion  will  piobably  result  in  undue  reaction  in  certain 
comMunities.    However,  this  material  should  be  provided  for  preview  by  parents 
as  it  is  their  responsibility  to  determine  the  nature  of  the  level  of  sophis- 
tication of  their  children.  «.  j 
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Panelist:    Mr.  J.  Howard  Straiten  '  ' 

As  a  Christian  in  6  position  of  respons-ibi  1  i  ty  in  .a  public  school  system 
I  have  no  quarrel  with  the  premise  of  the  series  "the  Science  of  Life  " 
is  no!  hlin^'f!/^-'  materially  different  than  that  which  ' 

hp  mHnr  lj!^^V-"i^''^'/"^  aadio-visual  ma,terials  in  classrooms  across 
sJcia    and  .olri.n^?  ^"''^"^  questions  with  profound 

rof  ?L  !    'P^^^L^^^l  in-plications  is  provocative  in  poking  the  very  value  : 
related  kinds  of  questions  that  people  of  all  aqes  are  asking     Our  young 

?e  1  L'^hPif  f  °  ^^'^^  ^^IP  their  answers--mos? 

nf  ]nf,  n  personal  right  to  a  freedom  of  choice.    The  neglect 

■?he  docfS'nr:  introduction  of  religious  beliefs  can  bo  just     ed  y 
the  .doctrine  of  separation  of  Church  and  State  but  the  camera  clospun  shnt 

n\rZnl  Sviv  rf^J',]^      ""P'^      '   Cheap  shot"  at  C li r t sYia n i ty .  The 
narrator  doesn't  tell  one  what  to  think  or  feel  but  the  bioloaical  srionrs 

In'™:  r  'hrhi\'"''  i"  Who7o  ose  ,,0    l       i  "'''" 

nuinanism  or  the  biological  morality  suggested. 

Panelist:    Dr.  Robert  E.  Yager 

^Pl^'n^^';nt^^  provide  an  exciting  contribution  to  the 

fed  of  biological  education.    The  preparation  of  films  in  this  area- 
a  thougF somewhat  controversial -represents  a  needed  res,ource  for  a  modern 
b  ohHjy  course  in    he  secondary  school.  ,The  value  of  the  films  for  eneral 
education  in  today's  changing  world  is  to  be  applauded. 

The  technical  qualities  of  the  f-ilms  seem  to  leave  something  to  be  desired 
After  considennc,  t  o  "claimed"  technical  talent,  it  was  disappointing  o 
see  the  amateur  product ion-and ,  at  times,  the  quality  of  a  home  niovfe 

5vi?nMo'  qood  'that  NSf  support  for  sjch  materials  was  made 

availab  e.  foundation  support  should  be  pointing  the  way  to  satisfy 
national  needs  in  science  education.        ■  ->  -  y 

Panelist:    Dr.  Dean  A.  Zollman 

» 

These  filr,-.  raice  4n  an  infajfmative  way  the  social  questions  and  mpli- 
IrsnirT  ."^ ' J'^^^      "'odom  bio.logical  technology.    Since  these  films  Weat 
top  cs  which  all  citizens  should  consider,  they  should  be  widely  useT 
By  the  very  nature  of  the  topics  they  will  be  considered  controversial  by 
ome  people.    Thus,  the  teachers  using  >the  films  should  roreivn  sW 
training  m  treating  the  topics  in  the  classroom.    Particularly,  tochers  ' 
-lu-st  be  sure  nof  to  state  "answers'  to  the  questions  rai.oTl.  further 
school  officials  ',hould  be  nncouraged  to  show  these  films'to  paronts  and  ■ 
otner  in  Pr.stPd  pnoplM  prior  to  classroom  s..rr.ninqs.     To  aid  in  this 
procpss  thi.  project  staff  should  develop  matPrials  which  wi]  1  provide 
more  ^h,ic^'i»-nij„d  Mnfori'i.it ion  for  public  consumption. 
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D.  20:    Pub-li sherds  Panel  (Pafiel  7)  Rieport 

Panel  7  was  composed  of  four  representatives  of rthe'publishing  industry 
who  were  asked  to  address  Questions  1,  2,  7       8  (need,  market,  wle- 
'mentation  problems,  implementation  costs)  for  ISIS  and  TPE.    In  addition^ 
the  Panel  was  asked  to  address  a  set  of  more  genteral  questions,  .which^ 
are  set  forth  in  Section  D.20.C. 

In  addition!  Pan^l  7  submitted  the  following  general  response: 

An  improved  research  base  is  needed  for  better  and  more  Pi'ecise  R&D 
.evaluations  and  commitments.    At  present,  the  educational  publishers--  i 
.including  the  NSF,  curriculum  groups,  etc., -have  a  very  poor  understanding 
of  "what  is  out" there."    No  ohe  knows  precisely  (within  10%  accuracy)  fpr 
example,  how  jnan'y  students  are  in  the  10th  grade  biology  course,  how 
many  students  take  9th  grade  algebra,  how  many  in  11th  grade  American 
history     Only  with  some-  state  adoptions  do  we  get  an  idea  of  what  schools 
do,- or -at  least  buy.    The  ERIC  group  at  the  Ohio  State  University  in 
1971-72  conducted  a  research  study  of  secondary  science  that  was  sub- 
stantial in  mefhod  and  result.    It  is  our  feeling  that  a  continuing 
effort  to.  obtain 'firm  market  research  information  will  be  of  benefit  to 
all  who  make  curriculum  development  commitments . 


In  the  interest  of  bringing  teachers  the  most  comprehensive  knowledge 
possible  and  tnaking  the  broadest  impact  of  r^SF  monies,  we  recommend  that 
NSF  support  university-run  teacher  education  institutes  that  consider 
all  available  materials,  both  comrrtercially  and  NSF-created.    The  chiqf 
emphasis  should  be  on  upgrading  teajphing  skills  and  expansion  of 
content  knowledge. 
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^      D.  20.  a:    Publi    ers  Panel ; ,  Re$pQnse5>6o-Ques.ti4ws  ahQu±  J-<;t9  .  t8 

Question  V:  .  Is  there  a  genuine  neeld  for  these  instructional  materials? 

At  the  time  the  proje'ct  was  proposed  the  needs  assessment  was,  in  our/  / 
opinion,  realistic.   We  see  a  continuing  need  for  material  of  this  kind 
individualized,  broad-appeal  programs);  however,  we  are  not  able  to 
project  the  potential  market  acceptance. 

We  feel  that  it  is  important  to  society  to  have  a  scientffically  "i iterate 
citizenry,    JSIS  seems  to  be  a  significant  step  towards 'reaching  students 
^       not  now  enrolled  ip  science  courses.  ^  . 

Question  2:    Is  there  a  market  for  these  instructional  materials? 

At  the  present  time  there  is  no  generanGurrfcuJum'slot  for  tM^  inaterfal.^  ~  ' 
However,  it  may  fill  certairTipecTaTlzed  locaL^rieeds.  <^T«a«riar. 

y 

It  is  our  experience,  that 'unless  .the  NSF  mounts 'an  implementation  program 
comparable  to  previous  curriculum  projects,  that  such  a  sTot  has  little 
likelihood  of  being  created.  ,  .  \, 

The  potential  market  impact  of  ISIS  should      assessed  in -two  ways- 
instructional ly  and  financially.     '  w^.  . 

1.  Without  doubt,  ISIS  will  influence  th^  future  instruction 
of  all  students  in  secondary  science.    The  depth  of  thi's 
influence  will  be  largely  dependent*  on  tfi^  exten-t  of  the 
NSF  support  mentioned  above.     \  -  '  ' 

2.  With  a  limited  amount  pe^^  pupil  to  expend,  inevitably  the 
funds  to  purchase  ISIS  will  come:  from  losses  to  existing  or 
new  competing  programs.      -  *. 

Question  7:    Do. these  Instructional  materials  present  imolementatlnn '  •' 
problems  for  the  schools?  •   

I     One  of  |he  major  barriers  to, acceptance  In  over  twenty-five  states  Is 
the  state  curriculum  requirements.    In  addition,  these  'states  have 
stringent  physical  requirements  which  favor  hard-bound  textbooks. 

Another  probleftv-i^-that  of  teacher  acceptance.    ISIS  requlres  major  changes^ 
in  the  waj^  teachers  teach  and  students  learn.    Therefore,  specla/1  teacher  7 
education  is  required  for  proper  1mplementa;t|on. 

Because  of  the  large  number  of  content  options;  local  districts  can 

design  an  ISIS  offering  to  ^Fit  their  own  needs  apd  desires.    .    '  . 

Questions:    Are  "the  costs  for  implementing  these  instructional  matpriau' 

reasonable?  —    ' 
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It  has  been  our  experience  that  the  cost  of  implementing  innovative  programs 
is  higher  than  conventio/ial  ones.    Thus,  while  unable  to  evaluate  the  rigures 
supplied  by  ISIS,  v;e  are  doubtful  that  ISIS  can- be  implemented  for  less  than 
the  cost  of  a  conventional  program.  ' 

To  our  knowledge ,  there  is  no  standard  "reasonable"  cost  for  implementing 
secondary  science  curricula. 


\ 

\ 


\ 
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D.  20.^ b:    Publishers  Panel:    Responses  to  questions  about  TPE 

Question  1:    .Is.lhere_j_genuine  need  for  t>iejeJjr>stnjctjof^  materials? 

IHrfho"!  agreement  that  there  is  a  need  for  activity-centered  programs 
for  the  target  population.    We  also  feel  that  it  is  important  Jto  society 
to  have     scientifically  literate  citizenry.  /  ^o^^ety 

SnuT'ppIlnlp'fl  ""''V^       Liy_Ln5jn  A/ChaMina  World.'- 

^^Tfr'  5mle__andjrechn_oJ^^^       much  too  dense  in  coli^p t  Twd  aTd~h7d 
much  too  difficult  a  vocabulary  load  for  the  stated  target  population 
We  also  question  whether  the  pf -professional  focus  of  .the  Zgram  is' 
appropriate  for  the  target  population.  program  is 

Question  2:  Is_tjTere_jjnaxke^ipx^^ 

We  feel  that  there  is  a  discrete  market  for  materials  to  reach  the  under- 
achiever^who  does  not  benefi^  from  the  usual  classroom  materials  anS 
Lpir  wn3?H    h       -^""^f"^  population  can  identify  with  activities  about 
their  woHld  which  involve  re^l  problems  and  their  judgments. 

'l'rMnr;j^J  ll^^  ^'-'^  these:materials  are  so  wide  o'f  reaching  this  popu- 
lation that  there  is  a  seribus  doubt  in  our  mind  about  their  marketability. 


Filmstrip  packages  generally  do  well  in  the  market/) lace.    We  do  not  feel 
tnat  even  this  positive  fedture  will  overcome  the  unsui tabil ity  of  the 
material  ,for  the  target  population.  <-au.iii.y  ot  me 


Question  3: 


Do  these  jnstifuctional 
and^VationaTel 


materiajs  pj^S3jS  a  clear  purpose 


We  felt  that  the  stated  rat\ionale  of  the  TPE  materials  is  at  wide  variance 
with  what. appears  in  the  materials.    Our  assessment  is  that  the  materials 
and  science  majoV^'"'"^''-'^  \       pre-professional  training  of  mathematics 

Question  7:    Dp  tee  inst/uc\ional  materials  present  implementation 
problems  for  the  Vchoojs?  

llll^fn  TM!"!^:  '"^  Technology  will  need  implementation 

5^^  M    T  the\umt.    The  classroom  method  as  outlined 

fn  the  Teacher  s  G.iide,  is  by  it\elf,  not  sufficient  to  implement  the 
ZVi^Tl:^        T^'  requiring  the\circuit  board  and/or  the  computer  would 
definitely  heed  consultant  servic^  to  orient  the  teacher. 

Wo  feel  thai  unless  iplementationAconsultants  for  TPF  are  funded  the 
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Question  8:    Are  Xhe. ^AtsJ'.OLjiPPj^ 
reasonable? 

On  the  surface,  the  cost  of  installing  TPE  in  a  school  seems  to  be  "reasonable- 
However,  there  are  also  implementation  costs  for  teacher  education  and  costs 
of  duplicating  the  spirit-master  materials  and  other  hidden  costs  we  cannot 
anticipate.    Therefore,  we  cannot  adequately  evaluate  the  implementation 
costs  of  TPE.  ■ 
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D.  20.  c:    Publishers  Panel:    Responses  to  five  additional  questions 

Question  1:    What  jmgacLJiave  the  funding  practic_es^ofJjSF' ■;prP-rnT long 
implementation  program  had  on  the 'sup'ported  educatKnTcn — 
materials  and  their  publishers?  ~  

The  NSF's  pre-college  implementation  program  for  the  supported  educational 
materials  and  their  publishers  has  in  general  been  beneficial  both  educa- 
tionally and  financially  to  .those  publishers.    However,  it  should  be  realized 
that  only  the  successful  bidding  publishers  can  say  this.    The  companies 
who  did  not  acquire  an  NSF  program  were  inFiibited  in  their  desires  and 
efforts  to  develop  competing  programs. 

Question  2:    Wiia t_h_aj__federjl  fur^^  NSF  funding) 

LO^iLrLLCJjlug^               added  to  "education  ThirJimfh t  no t 
go.rmAHy  have  occurred  in  the  commercial' sec tor?~D5is  federal 
funding  inhibit  the  growth  of  the  commercial  sector?  

'  m  

We  all  see  that  the  NSF  pre-college  educational  materials  have  had  a  . 
significant  impact  on  the  coninerical  sector.    However,  we  feel  that  if 
the  NSF  programs  in  science  did  not  exist,  that  other  innovative  science 
programs  would  have  been  developed--al though  over  a  longer  time  period. 

The  educational  publishing  industry  is  very  competitive.    In  a  number  of 
curriculum  areas  such  as  elementary  mathematics,  elementary  reading, 
etc.,  the  private  sector  has  done  many  significant  new  programs. 

Quest! on  3 :    Are _there^  be ttejl  wayi_for  J^^^^ su_£poj:_t  JLurri cuj urn  develop- 
ment by  working  more  closely  and  directly  wi  th' piTbl  ishers?  ' 

It  is  our  feeling  that  the  NSF  curriculum  support  in  the  future  should 
follow  an  SMSG  model  that  is,  support  of  basic  research  and  development 
with  the  output  and  proaucts  placed  in  the  public  domain.    Further,  we 
feel  that  the  NSF  should  attempt  to  deal  with  educational  rescarch-- 
science  pedagogy,  science  content-and  publish  the  research  for  all 
Also,  we  hope  that  the  NSF  would  consult  with  all  sectors  of  the  educational 
world  including  educational  publishing  about  potential  directions  to  take. 

Question  4:    What_is  Jhe_jconppi^sJatus^^^^  Can  they  now 

SjjpioK_c  u£^n  C£lujii_R^^ 

The  educational  publishing  industry  in  general  is  healthy.    Many  factors 
affect  the  industry.    Our  costs  in  terms  of  paper,  printing,  gasoline 
for  sales  reprfsentatives  cars,  etc.,  are  all  increasing  rapidly  and  we  are 
able  to  changr  our  price  effectively  only  once  a  year.    Also,  state  adoptions 
require  a  guaranteed  price  which  generally  exists  for  five  years  or  more. 

Original  research  and  development  money  is  still  scarc^^.    Wo  do  not 
have  the  ^jeneral  capability  to  fund  this  and  would  like  to  see  the 
U.S.  Government  work  with  publishers  and  curriculum  groups  to  produce 
now  nidterials. 
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Publishers  are  able  to  publish  new  curriculum  projects  and  will  probably 
continue  to  do  so.  But  the  previously  mentioned  increasing  cost  factors 
impede  such  development. 

Question  5:    If  not^  wha^t_ai;e^^ 
sector? 

Question  5  is  responded  to  in  Question  4. 
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PANEL  1 


Faci 1 i  tator : 

Dr.  Lyie  W.  Phillips 

Special  Assistant 

Directorate  for  Science  Education 

National  Science  Foundation 


Dr.  David  Elkihd 
1 17 -Shaftsbury  Road 
Rochester,  Nev/  York  14610 
Recommended  by:    American  Board  of 
Professional  Psychology 

Mr.  Wil 1 iam  H.  Forsberg 
4148  Winnetka  Avenue,  North 
Minneapolis,  ftinnesota  55427 
Recommended  by:    National  Association 
of  Elementary  School  Principals 

Dr.  Jane  Donnelly  Gawronski 
4839  Muir  Avenue,  North 
San  Diego,  California  92107 
Recommended  by:    flational  Council 
of  Teachers  of  Mathematics 

oDr.  E.  Glenadine  Gibb 
4916  West  View  Drive 
Austin,  Texas  78731 
Recommended  by:    National  Council 
of  Teachers  of  Mathematics 

Ms.  Betty  Might 
Westside  Elementary  School 
Route        Box  360A 
Pittsburg,  Kansas  66762 
Recommended  by:    National  Council 
of  Teachers  of  Mathematics 


Dr.  Shirley  Hill 
4820  West  76th  Street 
Prairie  Village,  Kansas  66208 
Recornmended  by:  Matljematical 
Association  of  America 

Mrs.  Mary  Kleeh 
4047  Wood  Street 
Wheeling,  West  Virginia  26003 
Recommended  by:    National  Com- 
mittee of  Citizens  for  Education 

Mr.  Michael  P.  Klentschy 

Los  Angeles  Unified  School  District 

6251  Cal 1 icott  Avenue 

Woodland  Hills,  California  91364 

Recommended  by:    Local  School  Admin. 

Dr.  James  Okey 

Department  of  Science  Education 
Uni versi ty- of  Georgia 
Athens.  Georgia  30602 
Recommended  by:    Association  for  the 
Education  of  Teachers  of  Science 

Dr.  Dora  Helen  Skypek 
2120  Trai  Imarl^  Dri  ve 
Decatur,  Georgia  30033 
Recommended  by:    National  Council 
of  TeacheVs  of  Mathematics 


Ur.  Marilyn  Suydam 
18.']  5  Kemp  ton  Drive 
Columbus,  OMo    43220  ,  .  - 
Recommended  by:    Nati'onal  Council 
of  Teachers  of  Mathematics 
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Faci 1 itator:  , 
Dr.  Richard  W.  West 
Division  of  Science  Education 
•    Development  and  Research 
National  Science  Foundation^ 


Professor  Edward  Begle 
School  of  Education 
Stanford  University 
Stanford,  California  94305 
RecofTimended  by:    Mathematical  - 
Association  of  America 

D?;,  Camien  Catanese 

22  flontcjomery  Avenue 

Rocky  Hill,  New  Jersey  08553 

Recofimiended  by:    Common  Cause 

Mrs.  Lora  Ctiappell 
1104  Ellis  Avenue 
Jackson,  Mississippi  39209 
Recomnended  by:    National  Congress  ' 
of  Parents  and  Teachers 

Professor  John  Allen' Easley,  Jr. 
1406  West  Green  tr 
'Chc\mpaign,  Illinois  61820 
Recommended  by:    American  Educational 
ReseaV-ch  Association 

Ms.  Mary  E.  Froustet 
867  Garden  Street 
Union,  New  Jersey  07083 
Recommended *by:    National  Council  ' 
of  Teachers  of  Mathematics 


Mr.  Daniel  J.  Hogan,  Principal  ^ 
Dominican  Hiqh  School 
9740  McKinney 
Detroit,  Michigan  48224 
Recommended  by:    National  Assn. 
of  Secondary  School  Principals 

Professor  Donald  L.  Kreidpr 

Box  156  /;n 
Norwich,  Vermont    05055'*---—  • 
Recommended  by:  Mathematical 
Association  of  America 

Mr.  Roy  D.  Mcjtfhews 
.  Supervisor  of  Mathematics 
Cincinnati  Public  Schools 
331 1  Epworth  Av'enue 
CincinnTtri ,  Ohio    4521  1 
^  Recommended  by:    National  Council 
of  Teachers  of  Mathematics  ^ 

Dr.  Jerry  A.  McIntosK 

625  ..Staats 

Blnomington,  Indiana  47401 
Recommended  by:'  National  Courrcil 
of  Teachers  of  Mathematics 

Mr.  Leroy  Sachs 

^.  2011  Urban  Drive 
St.  Louis,  Missouri  63144 
Recommorrded  by:    National  Council 

'    -of  Teachers  of  Mathematics.. 
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PANEL  3 


Faci  1  i  tcitor: 

Dr.  L.  Vaughn  Blankenship 
Office  of  Planning,  Resources  , 

and  Hanagenient 
National  Science  Foundation 


Dr.  Douglas  Alder 
1541  East  nth,  North 
Logan,  Utah  84321 

Recommended  by:    American  Historical 
Association 

Dr.  Robert  Angel  1 
826  Earhart  Road 
Ann  Arbor,  Michigan  48105 
Recommended  by:  American 
Sociological  Association 

Mrs.  Alethea  Campbell 
745  Conqress  Stre&t,  S.  E. 
Washington,  D.  C.--,  20032 
Reconr.cn-dod  t^y:    National  Council 
of  Parents  and  Teachers 

Dr.  George  W.  Carey 
Professor  of  Government 
Georgetov/n  University 
Washington/,  D.  C.  20007 
Recojnmended  by:    National  Congress 
for  Educational  Excellence 

Mr.  Coe  Dexter 

Bureau  of  Socia-1  Studies  Edur.atiou 
Nev;  York  State  Education  Department 
Albany,  New  York  12234 
^Recommended  by:    Council  of  St^te 
Supervisors  of  Social  Science 

Mr.  Hrwid  Cngstrom 
Woodrow  Wilson  High  School 
Nebraska  Avenue  &  Chesapeake  St\  ,  N.  W. 
Washington,  D.  C.  20016 
Recommended  .ty:  "Administration  and 
Faculty,  Wilson  High  School 
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Mrs.  Verna  Fancett 
112  Fayette  Circle 
Fayettevi  I  le.  New  York  13066 
Recommended  by:    National  Council 
for  the  Social  Studies 

Dr.  John  C.  Linehan,  Principal 
Barnstable  fliddle  School 
Hyannis,  Massachusetts  -02601 
Recommended  by:    National  Assn^.  ^ 
of  Secondary  School  Pri.ncipal s - 

Mrs.  Kr  i sti npsMcGough  -  . 

5157  Stevens  Forest  Rn^d 
Columbia,  Maryland  21045 
Recommended  by:    National  Committee 
for  Citizrn:>  in  Education 

Dr.  Michael  O'Leary 
835  Livingston  Avehue 
Syracuse,  flev;  York    V3210  •  . 
Reconniended  by:    Social  Science 
Research  Coi'mcil  '  ' 

Ms.  Jul iana  Podraza 
4701  Kenmore  Avenue  ^616 
Alexandria,  Virginia  22304 
Recommended  by:    National  Council 
for  the  Social  Studies 

Dr.  Ethel  Tobach 

American  Museuin  of  Natural  History 
Central  Park  West  at  79th  Street 
Now  York,  flew  YorV  10024 
Recoiiimendod  by:    American  Ortho- 
psychiatric  Association 


PANEL  4 


Faci 1 i tator: 

Dr.  Roosevjelt  Calbert 

Office  of  Pronram  Integration 

National  Science  Foundation 


Dr.  Jacob  W..  Blankonshi-p/ President 
Association  for  th(?  Education 

of  Toacliors  pf  Science 
344'  Parish  Building 
University  oT  Houston 
Houston^  Texas    7700,4       '         '  •  ' 
Recommended  ,by:    AETS  '  ' 

Dr.  Jfehn  Borriello 
Beliavioral  Studies  Building 
Saint  Elizabeth  Hospital 
2700  Martin  Luther  King  Jr.  Avenue,  S  E 
Washington,  D.  C.  20032 
Recommended  by:    American  Group 
Psy.chotherapy  Association^ 

Dr. 'Scott  Chalfant  ' 
353  Wistorid  Avonuo 
Las  Vegas,  Nevjda  39107 
Rocoiiimondod  by:    Nation<^l  Association 
of  Seconda'^ry  School  Principals 

Dr.  Donald  Dean 
168  Fourtb  Avenue 
Beroa,  OMo  44017 
Rocomrnendod  by:    American  Institute 
'  of  Biologica\  Sciences 

Mrs.  Ruth  Ganong,  President 
Albany  School  Bonrd 
710  ffillside  Avonuo 
Albany,  CaVifbrnia  94706 
Rocommonded  by:    Local  School 
^  Super  in  tendon t 

Us.  Sarah  Hurst 
Program  Consultant 
Doportmont  of  Lducation 
Oaao  I ako  Lllrnor  Dri^o 
Orlando^  Florida  3?a09 
Ror.onmondi'd  by:  cAmoruan  Society 

of  f1*;d  i(  >\  1    lor  hr^olf).|y 
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Dr.  Eugen  Merzbacher 

Department  of  Physics  and  Astronomy 

University  of  North  Carolina  - 

Chapel  Hill 
Charjel  rtiJl,'  North.  Carolina    27514  . 
RecQimiended  by:  -American  Physical 

Society 

Professor  Robert  A..  Poura 
Departments  '6f  Electrical' Engineer- 
ing and  Life  Sciences 
Worcester  P,oly{echnic  virvsti  tute 
Worcester,  Massachusetts.  01609 
Recoimiended  by:    American  Society 
for  Engineering  Education  , 

Mr.  Harold  Pratt 
Science  Coordinator 
Jefferson  County  Public  Schools 
1209  Quail 

Lakewootf,  Colorado  ~80215 
Recorfinonded^tiy:    National  .  Assess- 
ment of  Educational  Progress 

Dr.  Les  Trowbridge,  Chairman 
Science  Education  Department 
university  of  northern  Colorado- 
;  Greeley 

Greeley,  Colorado  80639 
Recoiiriended  by:    National  Science'^ 
Teachers  Association 

Nr.  Andrew  Turner 
!'/oodrow  WilTon  tHgh  School 
fiobraska  Avenue  8.  Chesapeake  St.,  N. 
Wasfiington,  D.  C.  20016 
Rerommendod  by:    Administration  and 
Faculty,  Wilson  tligh  School 

Ms.  Judith  Zero 
Chemistry  Instructor 
Carl  SandbiJM)  Hicjii  S(,hool 
1  ]3rd  Strort  ana  RouL*e  4S 
Or land  (\u  t  .  11  lino  is  6046? 
R(>con!inowdof!  hy:    fiational  Science 
Tr»a(  hors  .Association 


PANEL  5 

^    Dr,  Howard  L.  Jones 

Office  of  Program  Integration 
JJlational  Science  Foundation 


Dr.  Daniel  F.  Burton  ( 
512  flickory  Street 
MankatQ,  Minnesota  56001 
Recommended  by:'    National  Association  . 
of  State  School  Boards 

Mr.  Wayne  E.  Carlson 
Extension  Specialist 
4-H  Youth  Developinent 
197  Windsor  Lane 
New  Brighton,  Minnesota  55112 
»  Recommended  by:    4-H  National 
Foundation 

Sister  Shirley  Corbliss  ^ 
Science  High  SdiooK  ^ 
40  Rector  Str.eet 
Newark,  New  Jersey  07102 
Recommended  by:    National  Science 
Teachers  Association'  _ 

Dr.  Richard  A.  Dodge 

Head,  Educati^  and  Communications 

'l5epa  r  tme  n  t ,  ^HiBS 
1401  .Wilson  Boul^v^rd 
Arlington,  Virginia  22209 
Recommended  by:    American  Institute 

of  Biological  Sciences-  • 

Dr.  Roger  W.  Hanson 
Dean,  School  of  Natural 'Sciences 
'  University  of  Alabama  at  Birmingham, 
Binning ham,  Alabama  35234- 
Recoiiimendl'd  by:    National  Scnence 
Teacher^  Association 

Dr.  Fred  D.  Johnson 
Science  Consultant 
Shelby  County  Schools 
160  South  Hollywood  Street 
Memphis,  Tennessee  38112 
Recommended  by:    National  Science 
Teachers  Association 

ERJC  .  55& 


Mr.  Andrew  H,  Miller 

•High  School  for  the  Health". 

Professions  '  ' 

Houston  Independent  School  District 
Houston,  Texas  77035 
Recommended  by:    Administration  and 

faculty,  H.S.  for  Health  Professior. 

Dr.  Gerald  A.  Myers,  Head' 
Biology-Botany  Department 
South  Dakota  State  University  • 
Brookings,  South  Dakota  57006 
Recommended  by:    American  Institute 
of  Biologiral  Sciences 

Dr.  James  M.  Stevensbn,  Director 
Department  of  BehaviO!;^al  Medicine 

and  Psychiatry  "  • 

West  V.irginia  University  Medical 

Center 

Charleston,'  West  Virginia  25330 
Reconmended  by:    American  P^hchi- 
atric  Association 

Mr.  J.  Hot^ard  Straiton,  Princtpa:l 
Nokomis  Junior  High  School 
^  3500, East  51st  Street 
Minneapolis,  Minnesota  55417 
Re^comrnended-  by:    National  Assn. 
''of  Secondary  School  Principals 

Dr.  Robert  E.  Yager 
Science  Education  Center 
University  of  Iowa 
Iowa  City,  Iowa  52242 
Recommended  by:    National  Science 
Teachers  Association 

Dr.  De^n  A.  Zollman 
Graduate  Physics  Building,  SUNY 
Stony  Brook,  New  York  11794 
(On  leave  from  Kansas  State  Universit 
Recommenced  by:    American  Associatiorj 
'of  Physics  Teachers 


PANEL  6 


Facilitator: 

Mr.  Howard  P.  Levine 

Office  of  Program  Integration 

National  Science  Foundation 


\Dr.  T-^-f.  Andrews,  Dean 
vol  lege  of  Environmental 
\  and  Applied  Sciences 
Gbve^nors  State  University 
Pirk  Forest  So.,  Illinois  '  60466 
Refcomnended  by:    National  Association 
Y  Biology  Teachers 

Delirt  Elwood  B.  Ehrle 
Schobl-  of  Arts  and  Science 
Mankato  State  University 


Harikato,  Minnesota  56001 
Rec6mri«endt?d  by:-  American  Institute 
of  Biological  Sciences 

Mr.  Wil'lliam  E.  Galbraith  • 
American  Legion 
8022  El  Jlonte 

-Prairie  VHlage,  .Kansas  '66208 
Recommenced  by:    American  Legion 

Dr..  Roger' M.  Hennas 
DepartmenC  of  Physi.cs 
Pennsylvania  State  University 
University, Park,  Pennsylvania  16802 
Recommondedi  by:    .American  Physical 


Soc  i  e  ty 


Dr.  Milliard  Jason,  Director 
Division  of  faculty  Development 
Assn.  of  American  Medical  Colleges 
1  Dupont  Circle  -  Suite  200 
Washington,  D.  C.  20036 
Recominonded  by:    American  Psychiatric 
Association  ' 


Head 


Mrs.  Elainp  H.  Lr.dbetter, 
Scinncp  Doparf.mnrt 
Pampa  Senior  High  School 
Panp<i  ,•  Texas  79065 
Recomirie'nded  by:    National  Science 
Teachers  Association 


Mr.  Kevin  He Ma  ho n 
33  Browe  Court 
Burlington,  Vermonc  05401 
Recomtiiended  by:    Educational  • 
Products  Information  Exchange 

Ms.  Mary  C.  O'Brien 
P.O.  Box  769 

.Florence,  Arizona  85232 
ReconiTiended  by:    Local  School 


5oG 


""SxrpBrtriteMenr 

,  Dr.  Marie  Parnell,  Principal 
-SayreviTle  Memorial  High  School- 

Washington  Road 
_ Pari  in,  New  Jersey  08859 

RecommendecJ^by:    National  Assn. 
of  Secondary  School^  Principals 

Mr.  Albert  L.  Powers  ' 

Science  Department  - 

Concord-Carlisle  Regional  High 
School 

Concord,  Massachusetts  01742 
Recommended  by:    National  Science 
Teachers  Asisociation 

Dr.  Howard  Stein  • 
Department  of  Biology 
Grand  Valley  St/ate  Colleges 
Allendale;  Michigan  49401 
tf§commcnded  by:    American  Institute 
of  Biological  Sciences 

Dr.  Roger  K.  Wangen 
Social  Studies  Coordinator 
Minnesota  Department  of  Edi/cation 
6'19  Capitol  Sfiuare  Building 
St.  Paul ,  Minnesota  55101 
RetoninendGd  by:    Council  of  State 
Supervisors  of  Social  Studies 
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PANtL  7 


racilit.ator:  / 
'Dr.  Alphonr>e  BucciRti  • 
Office  of'Program  Integration 
National  Science  roundation 


Mr.  v)ack  Del^^aard 

Executive ' Edi tor  -  Science  Division 
Addi'Son-Wesley  Publishi ng__Con)pany ,  Inc. 
201  Creeksido  Drive 
Palo  Alto,  CaliforjnM  ,94306 

Mr.  tarl  Gulbish 

Executive  Edi tor,  Scienge^ 

Si Iver  Burdett 

250  James  Street 

-MoffMstown,  New  Jersey  0796,0 


Mrs.  Noniia  Markson 
^Executive  Edi  tor 
Urban  Programs  Department 
Houghton-tlif  f  1  in 
1  Beacon  Street 


Boston,  Massachusetts^  02107 


Mr.  Wi  1 1  iam  Moore'  * 

Executive  Editor  -  Science  School  Department 

Holt,  Rinehart  an^'Winston 

670  W.  End  Avenue,  Apartment  BF 

New  York,  New  York  10025 


All  Panelists  Recommended  by  Association  of 
American  Publ ishers  , 
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Appendix  B:    phronologic  and  Descriptive  Data 

iniHal  notification  or  the  intention  to  perform  the  review  of  NSF- 
LpporteS     r   cS  °n  efforts  was  made  to  the  National  Science  Board  on 
•October  18,  1975  by  d/.  Harvey  Averch,  Acting  Assistant  Director  for 
science  Eoucation/  Planning  efforts  within  the  Foundation    e  wee,n  this 
date  and  the  completion  of  the  review  are  detailed  in  this  appendix. 

CHRONOLOGY  OF  EVENTS  LEADING  TO  THE  REVIEW  OF  NAT I0NAL , SCIENCE  FOUNDATION 
\      SUPPORTED  CURRICULUM  EFFORTS^ 

June  19    V       House  Committee  on  Appropriations  for  Department  of 
'       Housing  and  Urban  Development  -  Independent  Agencies 
forbids  National  Science  Foundation  implementation 
activities  for  FY  ']6.    (House  Report  94-313) 

"Regardless  of  the  merits  of  a  particular  course  of  study, 
the  Com.mittee  believes  that  the  provision  of  federal  fund..- 
ing  for  unique  educational  marketing  activities  tends  to 
give  particular  courses  unfair  advantage  in  the  market 
place  and  therefore  it  is  of  extreme  importance- that 
federal  intervention  in  the  development  of  curriculum, 
and  especially  in  its  implementation, be  fully  justified 
on  a  course-by-course  basis  to  the  Congress  and  to  a 
'broad  base  of  public,  educator,  and  professional  organi- 
zations and  parent  groups  nationwide.'     (p.  35) 

"Since  the  Foundation  is  currently  developing  a  number  of 
courses     which  have  never  been  reviewed  by  the  Committee 
in  terms  of  their  national  need,  the  Committee  has  in- 
cluded no  funds  for  the  implementation  of  courses  in  ly/b. 
This  will  give  the  Foundation  time  to  prepare  the  neces- 
sary data  and  to  fully  inform  the  (ongress  and  the  public 
of  its  intentions  and  the  basis  on  which  it  has  deter- 
mined the  pressing  need  for  such  course  -j-at-erial      It  w  11. 
also  give  the  Congress  time  to  fully  evaluate  the  impact 
of  federal  invol ve.T^ent  in  this  field  and  arrive  at  effec- 
tive public  polic  guidelines  for  the  development  and 
implementation  of  such  materials."    (pp.  35-jbj 

June  20  Policy  Statement  approved  by  National  Science  Board 

hOLICY  statement  ADOPTED  BY  THE  NATIONAL  SCIENCE  BOARD 
AT  ITS  174TH  MEETING  ON  JUNE  20,  1975 
ON  NSF  IMPLEMENTATION  OF  SCIENCE  CURRICULA 

"""Prior  to  undertakVng  full-scale  disseirination  and  assis- 
tance activities  for  NSF-devt.loped  materials,  NSF  should 
undertake  a  careful  review  to  ensure  that  the  P'-oPOsed 
subject  matter  fits  wit'oin  reasonable  limits  or  norms  with 
respect  to  educational  value  and  that  the  scientific 


ERIC 


53 

552 


October  18 


October  23- 
'November  1 ] 


October  23 
October  23 

October  3D 
October  31 
October  31 
November  3 
November  3 

November  4 

November  6-7 

ffovember  10 
November  10 


\ 

content  is  accurate.    Recogni2i\ig  the  broad  base  of  con- 
cern with  elementary  and  secondclry  education,  the 
Foundation  should  provide  Opportunities~£aP-  input  in  this 
review  by  representatives  of  the  scientific,  educational, 
child  development,  commercial  publishing,  and  informed 
public  community." 

Dr.  Harvey  Averch,  newly  appointed  Acting  Assistant 
Director  for  Science  Education,  announces  to  National 
Science  Board  plans  for  immediate  cur;riculum  review 
based  on  the  Board's  June  policy  statement. 

Dr.  Averch  and  Dr.  Jack  T.  Sanderson,  /feting  Deputy 
Assistant  Director  for  Science  Education,  meet  with 
Congressmen  and  staff  members  about  the, review  plans. 

Dr.  Averch  appoints  Task  Force  0fl^-Curr4etiltinr-RBvtew  to  r  ^ 
complete  plans  for  the  review. 

Letters  forwarded  to  the  directors  of  sixteen  curriculum 
projects  presently  funded  by  NSF  signifyirig  the  intent  • 
to  review  project. efforts. 

First  draft  of  review  questions  reviewed  within  AD/SE. 
Cuirriculum  projects  assigned  to  panels. 

i 

Press  Release  announced  the  review. 

Organizations  selected  to  contact  for  possible  panelists. 

Decision  made  to  review  three  additional  curriculum 
projects  (Science  Biofilms,  Arithmetic  Project,  Madison 
Mathematics  Films).  ...  i 

Letters  forwarded  to  three  additional  curriculum  proiect 
directors  informing  them  their  curriculum  efforts  would 
be  reviewed. 

Advisory  Committee  for  Science  Education  meets  in 
Washington.    Review  performed  by  Committee  on  the  questions 
to  be  used  in  the  rey/.iew. 

Letters  forwarded  to  nominating  organizations  seeking 
their  nominees  for  the  curriculum  review. 

Final  draft  of  review  questions  completed. 
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November  1 1 


November  12-17 

November  18 

November  18-24 

November  18-28 


November  26- 
December  1 

December  3 


December  8-12 

December  12- 
January  24 


Letter  forwarded  to  project  directors  of  the  nineteen' 
projects  requesting  their  answers  to  the  review  ques- 
tions as  well  as  provision  of  additional  materials  for 
panelists  to  review. 

Nominations  for  panelists'^recei ved  from  organizations. 

Initial  selection  of  panelists  based  on  organizations' 
recoinmendations. 

Additional  materials  and  answers  to  review  questions 
received  from  project  directors  and  staffs. 

Telephone  invitations  extended  to  prospective  ^aneJM^ 
-^0l4wed-^y^-mrrHTT^  travel  forms  and 

consultant  agreements  to  those  accepting. 

Pre-panel  meeting  materials  forwarded  to  panelists. 

Letters  forwarded  to  project  directors  identifying  final 
plans  for  review  and  list  of  panelists. 

Curriculum  Review 

Drafts  completed  on  all  panel  reviews. 
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PREPARATORY  PROCEDURES 


Prior  to  the  convening  of  the  panels  on  December  8.  1975.  nine  planning 
steps  were  taken  as  shown  in  the  diagram.         -  ^ 


1     i'l'^ntJfy/LcntdC  t 
orginuitions  for 
panel  I'^t  rccom- 
n».Midjt)ons 


3.  Idontify  niriber 
of  tr^T-bprS  for 


[2.  As 


ASSH^  projects 

each  pai)e1 


4.  ScleTct  panelists 


S.  Identify  questions 
for  panel  focus 


— >  


8    resign  format  to 
ensure  adequate 


I 


9.  Forward  prc-pjnel 
meeting  information 
to  panel ists 


6.  Inforn  Prdject 
Oirectots  of  each 
project  of  the 
review  process 


—  ) 


7.  Request  additional 
project  inforwdtlon 
froTi  project 
directors 


-  Panels  convene 


ljgILtify__and_  Contact  Organizations  for  Panelist  Reconinendat ions 


The  National  Science  BoaPd  in  its  policy  statement  of  June  20"  1975  con- 
^     c^erning  curriculum  review  directed  that  the  Foundation  undertake  a 

careful  review  to,  ensure  that  the  propose/J  subject  matter  fits  within  ' 
reasonable  limits  or  norms  with  respect  to  educational  value  and  that  the 
scientific  content  is  accurate."    The  Board  further  jioted  the  need  for  a 
broadly-based  review,  with  iriput  from  the ,"scienti fic.  educational,  child 
development,  commercial  publishing,  and  informed  public  c"ommumtie,s." 

Based  on  the^  Board's  charge  for  a  broadly-base'"d  review,  it  was  deter-  ' 
mined  that  panels  should  include  representatives  from  the  following 

groups:  v.ivni.iy 

A.  Scientists/Mathematicians     .  ' 

B.  Professional  Educators  , 

1)  Elementary/Secondary  Teachers 

2)  School  Administrators  « 

3)  Science/Mathematics  Supervisors 

4)  Science/Mathematics  Educators  in  College  Settings  * 

C.  Child/Adolescent  Development  Specialists 
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q.    Commercial  Publishing  Representatives 

E.  Informed  Public  Communities 

1)  Parents  and  other  interested  lay  citizens 

2)  School  Board  members 

F.  Students* 


*   While  the  Board  charge  did  not  request  student  input,  student  invglve- 
ment  in  the -review  process  was  deemed  important.    However,  in  panels^ 

 v,/here  e^pmentary  nr  oarly  secondary  5Chool  materials  would  bo  reviewed, 

no  student  representation  was  consid^ed  necessary  or  advisable. 

____________________  . 

The  next  step  was  to  contac*  sources  of  possible  panelists.  Alttroygh 
the -review  was  to  be  for  NSF  use,  it  Was  decided  to  request  representa- 
■  -'     tive  organizations  to  nominate  panelists  rather  than  for  the  Foundation 
to  select  individual  panelists.  - 

 i_  '  J 

A  number  of  well  known  professional  groups  wer?  invited  to  recommend 
-panelists,  to  insure  representative  populations.  In  addition,  in  cases 
where  a  group  whose  opinions  were  considered  important  by  the  Foundation 
existed,,  it  was  sel'ected  'for  contact  eveo  though  its  total  membership 
was  small.   -This  latte-r_  rule  was  invoked, to  gain  a  more  diverse  sample  of 
parents  and  lay  representatives 

"Fifty-three  organizations  were' selected  for  initial  contact.    Letters  to 
presidents  or  executive  directors  of  these  org,ani zations _,were  mailed  on 
November  10,  1975..  Organizations  and  ^heir  addresses  are  listed  in 
Exhibit 'B-Z.    The  letter  used  is  exhibit  B-1. 

It  was  decided  that  st^udents  would  be  selected  by^ teachers  and  administra- 
tors of  individual  schools.    For  convenience,  it  was  decided  that- two 
students  be  recommended  fcom  Woodrow  Wilson  Hiqh  School,  geographically 
closest  to  the  Directorate  for  Science  Educdtion  offices  in  Washington ,. D.C 
It  was  also  decided  tha^t  a  student  in  a  special  high  school  for -the  health 
professions  should  be  invited.    Administrative  officials  and  teachers  in 
the  Houston  (Texas)  'Independent  School  District  were  asked  to  nominate  a 
student  from  their  na-tionally  recognized  High  School  -for  the  Health 
Professions.  '  • 

While  the  contact  groups  were  numerous,  difficulties  in  receiving  either  • 
recommendations  from  groups  or  the  consent  of  contacted  panelists  made  it 
necessary  to  contact  additional  potential  panelists.    This  contact  was 
needed'  to  ensure  unique  skills.    The  Association  fo  -  the  Education  of 
Teachers  of  Science,  a  professional  group  associated  with  the  National 
Science  Teachers  Association,  was  contacted  in  late  November  and  two 
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■l  .tull  ""^^t  'f^'^lt^  ^°  represent  college-based  science  educators. 
A  similar  contact  with  the  National  Council  for  Social  Studies  Generated 
two^dditional  panelists.    In  addition,  because  of  timing  a  d  scS^n^^ 
?clln]  ul:  ^'^^^^■"^■"g  panelists  to  represent  ^ 

t^on^of  oanPli!t.    f''-  J°  ^"^"^^  '  balanced  geographic  distribu- 

tion of  panelists  two  school  superintendents  from  western  states  were 
asked  .to  recommend  school  board  members.  ,  <-  wt^re 

?I!^rJ"'"?'"i  c!  J^^^'^eview,  two  other  groups- recommended  panelists. 
InH  n°""n    1°^  M^r^'  ^V''^'  ^^"^^'^^  Specialists  recommended  members 

 c^^flEi^fid'^^  Children, 

contacted  the  Foundation  to  recommend  panelists. 

a 

2-    i^jlflU  f.roj_ects  to  Each  Panel      .  ' 

.     In  all,  there  were  19  curriculum  projects  selected  for  review.    Each  was 

supported  by  a  grant  from  the  National  Science  Foundation  and  al    were  n 
'   ^^nSrT  K^J'f H  °^d^y^l°P"'ent.    Some  developers  had  completed  their 
nrS  l        .  -^^^  terminated  their  grant  with  the  Foundation. 

Other  projects  were  in  the  initial . stages  of .development,  others  in  the 
middle  phases     Sgme  projects  were  funded  for  multi-year  efforts,  at  a 
cost  of  over  1  million  dollars;  still  others  were  smaller  projec;s 
costing  less  than  75,000  dollars  total.  projects, 

nr.^Hnn'n?  several  dimensions  were  considered  in  the  identi- 

.fication  of  numbers  and  types  of  panels.    It  would  have  been  possible  tn 
have  panels  look  at  the  projects:    (a)  by  developmental  sL  e     b  Jy 

w?'nfv"r'  ^'•'^"^  ^^^^1  ^hey  were  designed  for    or  (d)  by 

evel  0    funding.    Instead,  staff  members  chose  to  combine  several  of 

nnL^tJ!''''.-"        T''''"'-'  °^  P'"^^  assignments.    The  listing  below 
-notes  the  rationale  for  the  inclusion  of  projects  within  the  panels: 

Panel  1:    EJementary  Mathematics  "Projects 

All  are  aimed  at  the  K-6  grade  level.    However,  there 
•  .  are  different  levels  of  funding  and  different  stages 

of  development  represented.    One  project,  Unified 
Science  and  Mathematics  for, the  Elementary  Schools  is 
.    an-  interdisciplfnary, effort  with  both  science  and 
mathematics.    However,  it  is  K-6  in  nature. 

1.  .  Unified  Science  and  Mathematics  for  the 

FJementary  Schools  (USMES) 

2.  Problem-Solving  Strategies  and  Applications  of 
Mathematics  in  the  Elementary  School  (MPSP) 

.  3.    Project  for  the  Mathematical  Development  of 
Children  (PMDC) 

4.  Arithmetic  Project  (AP) 

5.  Madis/)n  Project  Films  (MMP) 
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Panel  2:    Secondary  Mathematics  Projects 

"^je  projects  are  in  different  stages  of  development 
but  all  are  secondary  mathemSkics  efforts. 

1.  Sourcebook  in  Applied  Mathematics  (sAm) 

2.  Creation^  Testing  and  Dissemination  of  Problem- 
Solving  Instructional  Materials  (PSIM) 

3.  Development  of  a  Mathematics  Prog^am  for 
Grades  7-8  (MP78) 

*4.    Mathematics  Resource  Project:    Topical  Resources 

—fur  Middle  Sxtrool  Mathematics  Teachers  (MRP) 
5.    First- Year -Algebra  via  Applications  Development 
Project  (FYA) 

Social  Science  Projects 

The  three 'projects  are  diverse  in  their  content  and 
developmental  stages  but  are  all  secondary  so^hool 
social  science  efforts. 

*1.    Exploring  Human  Nature  (EHN) 
.  2.    Human  Behavior  Curriculum  Project  (HBJ 
3^.    High  School  Political  Science  Curriculum: 
Comparing  Political  Experiences  ,(CPE) 


Panel  3: 


Panels  4;  5^,  b. 


There  was  a  conscious  decision  to  ensure  that  a  number 
of  the  more  complex  projects  were  reviewed  by  more 
than  ofte  panel.    All  of  the-projects  here  are  for  use 
in  secondary  schools  and  are  not  social  science  efforts. 
Most  of  the  effonts  are  in  the  middle  or  later  stages  of 
development  and,  hence,  w6uld  provide  a  larger  amount  of 
materials  to  be  reviewed. 

1.  Technology,  Peopl&,  Environment  (TPE)  -  Papel  4  only 

2.  Individualized  Science  Instructional  System  (ISIS)  - 

Panels  4,6 

3.  The  Biomedical  Interdisciplinary  Curriculum 
Project  (BICP)  -  Panels  4,  5  ' 

4.  Four  Motion  Pictures  in  Social  Biology  (SB)  -  Panel  . 
only  ^ 

5.  Outdoor  Biology  Instructional  Strategies  (OBIS)  - 

Panels  5,  6 

6.  Human  Science  Program  (HSP)  -  Panel  5  only. 


Prinel  7:    Publisher's  Panel 
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It  was  felt  that  the  publishing  comtnunity  would  provide 
valuable  feedback  on  those  projects  whose  developmental 
cycle  has  reached  the  stage  of  commercial  distribution 
and  whose  directors  had  negotiated  contracts  with  pub- 
lishers.   Only  two  of  the  19  projects  met  these  criteria 
and  were  reviewed  by  this  pa gel , 
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1.    Individualized  Sciencfe  Instructional  System  (ISIS) 
.2.    Technology-People-Environment  (TPE)     "        '  ' 

^-  '  jjentify  Number  oXMgmbers  for  Each  Panel 

Je'a'^bm^?!  lllir  °"        '^'^'^^        that  there  should 

s  pa  a    'oane?'nf'  ^^^.^^J^^^^^^^  relevant,  students  were  re  ruU  d.'       '  • 

^'^l^/^'s^:sir^''  ^° -^-^^  ^^^^  - 

men'tf ''pa^"ef°l'I;.1%??5H^  ^'"'^  "''-f '  '^'^  P^"^^        ""^'^"^  ^^quirc- 
•  *        J        ^°  address  several  research-oriented  efforts,  so  thosp 

Tf  ort    aslpn'tf  '°       ^^1^  t°  reflect  on  th    r       rc  °     •  ' 

.elt°r:t    3S  well  as  the  product.    In  addition.  Panel  1  was  viewina  a 

un  fied  science/mathematics  effort.    Therefore  a  col lege-baed  science 
^:%r^^''''''-    teachers  were  Chosen  i^o^de^f  I?h""ve  / 

^Panel  2  required  the  input  of  secondary  education  personnel.  ■ 

PaneJ  3  personnel  were  chosen  to  reflect' broadly-i^'ased  expertise  in  all 
of  the  socid -sciences.    In  addition,  because  of  the  possible  cont?t)Jer^v 
associated  with  the.dev&lopment  of  any  social ■  science  mater         u  1.  ^ 
p2m  ic^"mp?r "  '°  ^'"^"'^  a.Jarge^percentagr;^o7tJe"p:;^nt;fn?or.ed  ' 

s?rpInfhA  'h^^/  "^^^^  for  a  b.oadly-based  representation  but  thp' 

henre^he  add  Ho  who  could  view  the  Biomedical  p?ogra.>., 

hence  the  addition  of  medical  education  personnel.    Panels  5  and  6  called 
s^ienc'r'  ^^f^^^^^"t^tion  of  those  with  extensive  knowledge  of  bio?oglral 

ianef'^needs  af  risf ^^tirf''''""'H'L°'  ^'^'"^'^  ^^'^^  ^nd  to  moot 

hale  hP?!pp^n  m  n      I    "'"'"'^  I^n"''  ^^^^'^^^  that  each  panel  should 

nave  between  10-13  members  except  Panel  7,  wherp  it  w-i«;  fn\f  fh  f 

number  of  publishers  could  provide  th^ in^ut  needed .  ' 
4-    Select_  Pa/if'lilts  ^ 

In  recommending  panelists,  the  organizations  contacted  were  asked  to  molr 

tire''  ie  tele"  f"'^'"^trative  session  rather  than  lo  polf     i  '  . 
e"e  u^-ve  ront  rt  wi?  'J^l^^^V^t  was  requested  that  the  organization  - 
addrps  PS  ^'nd  ?p  nnL  ^^^ff  H.embers  via  telephone  with  nominees'  names, 
Addresses  and  telephone  numbers.    Each  organization  was  asked  to  lic;f 
recommendations  in  order  of  priority.  ' 
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In  his  November  10  letter  to  organizations  requesting  nominations. 
Dr.  Averc  asked  th^  they  respond  by  November  /  ^y  November  19 
44  of  the  53  o^.^l^l^^-^^^/^^,  names'" 

the  twc  Vganizations- volunteering  names,  panelists  were  selected  from 
lists  provided  by  42  organizations. 

Since  the  Foundation  wanted  panel ists  whose  views  would  reftect  those  of 
the  nominating  organization,  each  organization  was  requested  to  nominate 
6rl0  individuals  who  fulfilled  this  criterion. 

It  was  expected  that  "a  large  number  of  no"^i"^es  would  be' unable  to  par- 
^U^ateiecause^    (1)  the  panel  reviews  would  be  held  ^"^J^^^ 
wee^-Iftir  contact  with  nominated  panelists  was  m,-le;  (2)  ""les.  they 
lived  in  the  Washington  area,  there  would  be  a  one  week     me  period 
during  which  the  panelists  would  be  .away  from  their  homes;  (3)  the  one 
week  period  was  near  the  Christmas  holiday  season. 

Organizations  representing  the  needed  panelists  were  ^^^d^^^^f./^^^^J^^ 
r^panelist  selection.    For  example,  in  the  pool  that  would  provide  parents, 
twelve  source  groups  responded  with  recommfendtions .    These  group  namgs 
re'randomly  Lle^ted  to. identify  who  would  serve  on^wha 


were  random  y  seiecteu  lu  luem-i-j  , 
Similar  process  was  used  to  identify  those  groups  that  we'^IJ  be      ^  f^, 
the  selection  of  paneljsts  to  meet  other  necessary  panel  membership. 

Individuals  were  then  contacted  by  P^one  in  order  listed  by  t^^^^^ 
recommending  organizations  until  successful  contact  and  acceptance. 

In  those  T:ases  where  organizations  did  not  provide  a- priority  listing, 
•      taff  m^mbe  s  attempted'a  "besc  guess"  ^election  by      ^h^;,"^.    e    n  w 
background  of  an  individual  (data  were  provided  by  all  organizations  in 
their  recommendations)  with  identifi^  panel  needs.  ^ 

In  cases  where  panel  "voids  stilT  existed,  groups  were  asked 'to  generate 
-    addit  onal  nominees.    This  experience  v^as  especially  cntica    in  the 

de  t  fic  tion  of  mathe,.atics  educators  at  the  elementary,  high  school  and 
cllleie  leve^  as  well  as  of 'science  teachers  and  super^visors .    The  National 
Council  for  Teachers  of  Mathematics  and  the  National  Science  Teachers 
Association  provided  additional  names. 

As  mentioned  earlier,  personaT contact  wi th  ^^'^Pf ^ j"^^7^^"^^3 

two  professional  organizations  were  made  to  fill  final  gaps  in  panel  mem 

bership. 

Panelists  selected  are  named  in  Appendix  A. 

The.  final  panel  representation  is  shown  in  Table  ^/^eSarapMc^irt'ri- 
viding  nominees  by  number  are  shown  in  txhibU  B-3,  and  geographic  disiri 
jution  of  panelists  is  shown  in  Exhibit  B-4. 
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Table  B-1.    Panel  Representation  by  Role 


Pane.l 


Mathematicians 

Scientists 

Elementary  Teachers 

Secondary  Teachers  - 

School  Administrators 

Mathe'matics  Supervisors     '  • 

Science  Supervisors 

College  Mathematics  Educators 

College  Science  Educators 

Child  or  Adolescent  Development 

'  Specialists 

Publishing  Representatives 

Parents  or  Informed  Citizens* 

School  Board  Members  „ 

Students  "  » 

Total 


3 
1 


1 
1 

1  . 
3 


•  1 


11 


1 
2 

10 


1 

3 

12' 


1 

1 
1 

J 
13 


4-  . 


12 


1 

12 


4  =  74*^^ 


S. 


Just  as  those  individuals  representing  professional  roles  were,  in  many 
cases,  parents,, those  people  representing  parents  and  other-nrformed 
citizens  served  in  other  roles.    An  electrical  engiheer  recommended  by 
an  organization  in  our  parent  and  citizen  pool  was  counted  as  a  member 
or  the  parent  and  other  informed  citizen  sample 
One  panelist  did  not  attend  due  to  illness. 

Identify  Questions  for  Panel  Focus' 

The  Directorate  for  Science  Education  was  requesting  a  careful  and  critical 
review  of  nineteen  curricul um .projects  presently  receiving  support  from 
the  Foundation  or  that  were  no  longer  being  funded  but  were  ready  for  dis- 
semination.   AD/SE  staff  compiled  a  ifst  of  criticaT  questions  for  the 
panelists    to  aid  AD/SE  in  planning  future  efforts  related  to  the  nineteen 
projects  and  other  future  curriculum. support  efforts  of  the  Foundation.. 

The  listing  comprised  nine  major  questions  with  sub-questions  under" each. 
In  addition,  a  tenth  "General  Impressions"  .item  was  added  to  permit  pl^-  ' 
elists  to  raise  individual  questions  or  express  concerns  or  opinions  net 
covered  in  the  other  nine  questions.    The  initial  draft  of  the  instrument 
was  considered  at  the  Advisory  Committee  for  Science- Education  meeting  in 
WasMington  on  November  6-7.    With  the  major  input  of  member  Dr.  Michael 
Scriven  of  the  Oniversity  of  Cali^fornia,  the  instrument  was  revised  for 
use-in  the  December  panel'  meetings.    A  copy  is  found  as  Exhibit  B-5    n  ' 
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The  publishers'  panel  w5s  asked ^to  address  a  sub-set  of  the  basic  questions 
considered  by  AD/SE  staff  to  be  most  appropriate  to  its  expertise.  In 
addition,  ttiis  panel'        asked  to  address  a  set  or  five  cjuestions  on  the 
impact  of  NSF  curriculum  development  activities  on  the  publishing  industry. 
A  copy  of  these  questions  is  fo\ind  as  Exhibit  B'-6, 

6.    Int^orm  PrnjpcJ:_Di  rej^tons^o^^^  ftevi  ew  Process  . 

On  October  23,  Dr.  Harvey  Averch  forwarded  a  letter  to  the  principat  , 
investigators  of  the  sixteen  active  projects  -  projects  with  obligations 

•  or  outlays  from  the  Foundation  during  the  curreg^  fiscal  year.  This 
letter.  Exhibit  B-7,  gave  notification  of  the  review.    A  request  was  made 

\that  project  staffs  ensure  that  a  complete  set  of  all  materials  developed 
.  to  that  date  be  provided  for  review. 

On  Nf)vembor  4,  Or.  Averch  forwarded  a  similar  letter  (Exhibit  B-8)  to  the 
project  directors  pf  three  additional  technically  completed  proj^ects  that 
had  pot  yet  negotiated  contracts  for  commercial  publication.  \ 


/ .    keciues t_ Mdj t i onaT  Information  from  Pj:o.ject  Directors 

On  Iluvemof:-!-  11,  iettGrs-^(Exhibit  B-9)  were  mailed  to  directors  of  each 
of  the  nineteen  curriculum  projects  requesting  that  staff  members  pro- 
vide answers  to  nine  of  the  ten  questions  on  the  revised  instrument, 
(TW^  tenth  item,  "general  impressions,"  was  for  individual  panelist 
response.)    The-  principal  investigator  and  hi s  Staff  were  requested  tQ 


aso  ignments .  •  «  ^ 

In  audition,  'the  principal  investigator  was  requested  to  be  available        ^  - 
during  the  week  of  December  8-12  to  answer  calls  should  panelists  need 
additional  i.nformati^  to  respofid  to  the  questions. 

Principal  investigators  were  also  requesteJ  to  provide  enough  representa- 
tive copies  of  developed  materials  for  panelist  review  prior  to  the 
Washington  meeting.    Representative  materials  and  information  on  the 
projects  were  scheduled  to  be  mailed  to  panelists  on  November  26.*  The 
principal  investigator  was  requested  to  return  these  materials  to  AD/SE 
before  that  date.  ; 

8 ,    pe^i_g    Formajjin^jjis  Revjew 

Because  panelists  w^re  chosen  to  represen^  a  broad  spectrum  of  prirate 
^nd  professional  interests  and  responsibilities,  4t  was  important  that 
thpv  be  given  the  opportunity  to  reflect  on  the  ten  questions  -to  ensure 
maximum  input  for  'decision  making  within  AD/SE.    However,  it  was  foreseen 
that  the  preparation  of  coherent -wri tten  reports  reflecting  this  wide 
range  of  opinions  would  be  an  extremely  difficult  task. 


provide  structured 


undertaking  their 
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To  faulitatP  the  dovelopmodt  of  ,a  format  that  would  pon  it  input  from 
a  1  panelists  and  yet  provide  useful  infon.iation  for  AO/Sf    a  xed 
bock  design  was  unodto  a.sign  responsibilities  to  indv  dual  panel- 
ists  for  specific  questions.    Individual  panel  subgroups    usualW?  1 

tionr'  '^''T'^'V''  P-^^  report  on'  p  X's- 

tions.  these  reports  would  be  drafted  after  panel  discussion  of  e^rh 
question,  shared  with  other  panelists,  and  reTri  ten  as  necessarv  THp 
refle'c?  no'^;{        ^^^^"^^^^^^'^  be  wri.tten  respoLes     0,'  'p'^nel 
^n^\,^  ^/""'^^l  °P^"i""S  and  answers  to  nine  of  the  ten  questions 
(o-ntting  for  the  time  being  the  general  impressions  question  ?he 
oZTuA'  "l^^^^^.^ouU  t^e  prepared  by  each  panelist)    ^  n  addUiOn 

q  es  s  :  ul^  p"?'  'T'  '''''  P^'^^^^'^^V  /osponse  ;cific 
questions  would  be  free  to  prepare  and  submit  "iJiinoritx  reports.'' 

The  mixed  block  design  for  each  panel  is  showyin  Exhibit  B-IO.-  ■ 
9.    Lorward  pr^p.^^^^^^^  .^^^ 

Letters  and  accompanying  materials  were  mai/ed  to  panelists  on 
November  26.  1975.    (Exhibit  B-11)    Included  were  veri    ^^•n•   nf  ft. 
agreement  (verbal  commitments  had  earl L/beerLde  o  '^^ 
and    ogvstical.informationjhou-sing,  traCel  and  honorar    K 'a  cop  6^ 
each  p?ojec.t  '^"^  '  P^^^^^  "evidence  packige"  for' 

The  evidence  package  inclu<Jed: 

a.    A-summary_  of  the  project  to  be  reviewed  as  origindHy 

An^tP-    v>-  -^''-''-'^-^-^-    This-sumiiiarV  was' prepared  by- ^ 
/.U/SE  staff  from  materials  in  AD/SE  files- and  other 
written  documentation.  , 

Project  pi  rector 's  responses,  to  ri  i  ne  p/.;the_  10  aues  tjpns .  -  '  / 
c.    Two  or;  three  represent_a_ti>e  materials  from  the  projecV  "  /' 
ecause  of  the  bulk  of  material-^- and  "the  TacF  of  enougl,  copie 
of  specific  Items  for  some  projects,  al 1 -avai lable  mate- 
rials,  were  distribijted  randomly  among  panelists  for 
review  prior  to  the  Washington  meeting. 

Panelists  were  infonmid  th,rt  complete  sets  df  materials  would  be  avail- 
able for  review  in  Washington.    It  was  expected  that  nnel  ists  would 
tSe"maJJ^iri's"rei:;':ed'        ''''  P^P^-'^        ^he  meeting  l^^l^., 

On  Uexember-  1 ,  a  similar  letter  was  fo-rward^d  to*  student  panelists 
with  ;he  major  di  f  ference  ,th,n  students  ./ere  offered  a  $?5  per 
honorarium  rather  rthan  $75  per  day  ^ 


PANEL  MEETINGS  ' 

Prior  to  the  panel  meetings,  notice  was  made  in  the  Federal  Register  of 
November  ^1.  1975  (Exhibit  B-12). 

The  panel  meetings  were  subject  to  the  terms  of  the  Feder>t  Advisory 
Committee  Act.    As  such,  the  meetir^s  were  open  to  the  public;  attending 
members  of  t.hp  public  who  wished  to  make  verbal  statements  or  provide 
written  documentation  to  the  panelists  were  free  to  do  so. 

The  panels  were  chaired  or  "facilitated"  'by  a  Designated  Federal 
Official—staff  members  of  the  National  Science  Foundation  who  repre- 
sented offices  which  are  charged  with  program  planning  and  review.  No 
panel'  facilitator  had  as  his  normal  assignmeflt- moni tonpg  of  grants  for 
the  developmpnt  or, dissemination  of  curricula.    The  panel  facilitators 
for  the  review  were: 

Panel  1.         Lyle  W.  Phillips,  Special  .Assistant  to  the 
Acting  Assistant  DirQctor^  for 
'      Science  Education 

'  '     Panel  2.    Dr.  Richard  W.  West,  l^^ogram  Manager,  Division  of 

Science  Education  peVelopment  and  Research 
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Panel  3'.  pr, 


Panel  4. 


Pane-1  5. 


Panel  6. 


Panel  7. 


Vaughn  B-lankenship,  Head,  Planning  and  Policy  Analysis, 
Ofsfice  of  Planning  and  Resources  Management 

Roosevelt  Calbert,  Program  Manager,  Office  of 
Program  Integration 

Howard  L.  Jones,  Program  Manager,  Office  of 
Program  Integration 

Howard  .P.  Levine,  Program  Manager,  Office  of 
Program  Integration 

3r.  Alphonse  Buccino,  Program  Manager,  Office  of 
Program  Integration 


The  role  of  the 
progress  tov^ard 
of  each  of  the 
expected  to  provide 
bat  was. to  securje 
needed  to 


Danel  facilitator  was  to lensure  panel  continuity  and 
the  completion  of  the  effort  -  the  technifcal  evaluation 
assigned  projects.    The  facilitator  was  nqt  prepared  nor 
e  substantive  information  about  the  curriculum  projects 
for  pa/ifelists  the  necessary  intarmaf^ion  and  materials/ 
complete  their  evaluation.  ^  / 


At  '9:00  A.M.  on 


ML  ^^:vyj  M.n.  um  December  8,  Dr.-  Harvey  Averch  convened  the  panelists 
and  described  tHe  history  of  curriculum  development  activities  withW  ibh 
and  the  functiorj  of  the  curriculum  review.    He  also: 
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a.  Described  the  past  and  presgnt  r^oles  of  the  Foundation  with 
respect  to  curriculgm  development^  activi ties ; 

b.  Provided  a  brief  history  of  events  that  led  to  the  review; 

c.  Told  panelist-  that  they  would  bp  providing  a  technical 
evaluatiuM  of  the  nineteen  projects  with  thp  Foundation 
generally  anrt^the. Directorate  fdr  Science  Education 

•  specifically  as  th?  audiences; 

d.  Briefly  described  how  they,  as  panelists,  were  chosen; 

e.  Informed  panelists  tiatJlhe^^Jjigs^ould  be  open  to  the  ' 
public  and  held  undei  the  terms  of  the  Federal  Advisory  I 
Comnittee  Act;  .        !  ; 

f.  Described  the  role  of  the  panel  facilitator  as  the     '~  ' 
i  official  governmental  representative  designated  for  each 

panel  responsible  for     .   '  °     •  , 

\\  (1)    ensuring  that  all  Procedural  matters  were  handled,  and 

ft  (2)    recognizing  and  ensuring' the  input  of  memb'ers  of- the 
public  who  might  attend  the  meeting 

A.  9:45  A.M.  individual  panels  met  in  their  assjgned  rooms.'  Panel" 
Tici iitators,  after  introductions ,• reviewed  with  panelists  their 
rharge  -  the  development  of  written  reports  on  each  of  t/he  assigned 
)rojec,ts  based  on  the  ten  questions  provided.    The  facilitator  also 
reviei/;ed  the  mixed-block  design  for  th^  developntent  of  iroup  reports 
Individual  panelists  were  assigned  the  iquestidns  th^  t/hey  would  '  ' 
address  in  preparation  of  reports  representative  of  panel  opinions 
and  findings.    Coinplete  sets^of  curriculum  materials  were  provided 
In  addition.  Dr.  Averch  released  a  memo  through  the  ^^ancl  facil.itators 
ift  Exhibit  B-Ur'^'''^'  ^^'^  """^^"^  1^  '"''^^  available  to  any  panel- 
Individual  schedules  arid  protocol  were  deveToped  by  each  panel  The 
only  requirement  common  to  all  group  panel  meetings  wasthat  the  panel 
facilitator    the  Federally  Designated  Officer)  be  present  to  convene 
and  adjourn  the-me^tngs  and  to  provide  opportunity  for  input  from  any 
visiting  members  of  the  public.  ^^        ^  any 

While  there  were  variations  in  panel  protocol,  the  general  format  of 
the  panell  awe-l^d  thr  following: .  . 

'  '       .  ■     ».       '  -  , 

a-   ■PAOeLrexi/Lw^.bf  the  materials  they  deejned_necessarv  for 
^an_JLd,eal^JteJ;;e_vl^^^     In  most  cases ""thT<-' step^Tnvblv'eTone 
or  two  days  of  reading  (or  viewing  films  in  the  case  of 
two  projects). 
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b .  Moe t i     yn  th^ p ther  nienibejX-PJ.  Jll?. -PM^J.-i^     d i  scuss i ng  eacji  ; 
9J. iAe_t_en_iiuGSj  1  During  this  time,  those  panelists 
assigned  to  specific  questions,  kept  careful  notes  and  pre- 
pared outlines  for  their  written  drafts. 

c.  After  discussion,  drafts  were  completed  by  the  panel  sub- 
groups. 

d.  Redraft  pf_r^orts.    The  drafted  responses  to  the  ten  ques- 
tions were  read  by  other  panel  members  and,  through  group 
discussion  or  individual  input,  additional  data  were  pro- 
vided so  that  sub-groups  might  re-draft  their  efforts- 

e .  Additional  data  gathering  techniques  uj5ed_ bj/_ jevera J  J^^^ 

1)  Program  managers  within  the  Foundation  (those  persons 
responsible  for  the  internal  monitoring  of  the  projects) 
provided  information  and  clarification  for  panelists 
upon  request. 

2)  In  one  case  (the  Biomedical  Interdisciplinary  Curriculum 
Project),  the  project  director  was  in  Directorate  for 
Science  Education  offices  on  December  11  and  met  with 
Panels  4  and  5.  .^^^-^-^ 

3)  -In  9  cases,  panelists  communicated  via  conference  calls 
with  project  developers.    The  following  project  directors  ' 
or  staff  members  were  contacted  by  individual  panels: 

Panel  1  -  Madison  Project,  Project  for  the 
Mathematical  Development  of 
Chi  1 dren 

Panel  2  -  Mathematical  Resource  Project 

Panel  3  -  Exploring  Human  Nature 

Panel  4  -  ISIS,  Technology-People-Environment 

Panel  5  -  Human  Sciences  Program 

Panel  6  -  ISIS 

Panel  7  -  ISIS 

f.  A  similar  cycle  of  writing  and  re-writing  concluded  with  a 
soi^M-final  draft  of  each  report  by  December  12,  except  for 
Panel  3,  which  concluded  its  work  on  January  24,  1976. 

All  D'Jinels  concluded  their  meetings  by  Friday,  December  12.  One 

M'.inol  j)  dvl  not  cociDlete  a  final  draft  ^r.  one  of  its  projects  and 
dPMfjp'J  to  roitplote  final  inout  hy  mail.    The  panel  facilitator  then 
('jn/fned  ,1  %:!"illf>r^  sut)-(jroij[)  on  January  ?4  ,  1976  to  pre[)arG  the  final 
roDort  bdsod  or)  tho  mailed  responses  to  the  questions. 
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f^r  ?!n.5         P';^^;^t^  ^^^-^^  forwarded  copies  of  the  se.ni-final  drafts 
Dane!  St    ful  rn    "  where -nnnor  corrections  were  made  by 

?asp  !hpi  ?  "'-'^^^tions  were  made  by  the  panel  facilitators.  In  Ihose 
con^.rt^H  changes  were  requested,  the  panel  facili  ators 

contacted  panelists  by  phone  to  get  agreed-upon  wording.    Pane    sts  were 
also  requested  to  ensure  that  their  answers  to  the  tenth  "General 
Impressions"  question  were  forwarded  for  each  of  the  curricuTrJrojects. 

Finally,  the  completed  and  final  ly' typed  panel  reports  and  individml 
responses  were  forwarded  to  all  panel?sts'for  f ina'rct^jJicaSio^ti 
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NATIONAL  SCIENCE  FOUNDATION 

WASHINGTON,    d'7:   '■  20550 


nsf 


OrPlCE    OF  THt 
ASSISTANT  DIRECTOR 
FOR  SCIENCF  EDUCATION 


November  10,  1975 


Mr.  Albert  Shanker 
American  Federation  of  Teachers 
1012  \kth  Street,  N.W. 
Washington,  D.C.  20005 

Dear  Mr.  Shanker: 


The  Directorate  for  Science  Education  of  the  National  Science  Foundation 
IS  undertaking  a  review  and  evaluation  of  19  pre-college  curriculum 
development  projects  which  it  hopes  to  complete  by  January  31,  I976. 

The  purposes  of  the  evaluation  are  stated  in  my  letters  of  October  23 
and  November  i»  to  our  curriculum  project  leaders.     I  have  enclosed  a 
copy  of  these  letters  as  well  as  a  list  of  the  projects  to  be  evaluated. 
As  part  of  this  evaluation,  we  plan  to  assemble  several  advisory  panels 
for  the  week  of'December  8-12,  1975  to  examine  and  judge  evidence  concerninq 
these  projects.    We  are  asking  a  number  of  relevant  organizations  to  assist' 
us  in  finding  informed  panelists.    To  insure  an  objective  and  Informed 
review,   I  would  appreciate  your  nominating  6-10  individuals  from  your 
membership  whom  you  believe  would  be  highly  qualified  to  serve  on  the 
pane  Is. 

The  selected  panelists  will  be  asked  to  assess  the  scientific  accuracy 
and  merit,  the  educational  value,  the  suitability,  need  and  general  merit 
of  the  instructional  materials,  and  the  effectiveness  of  management  pro- 
cedures.    Panels  will  convene  in  Washington,  D.C.  December  8-12,  1975. 
Each  panel  will  be  asked  to  review  three  to  six  projects. 

Prior  to  the,  Washington- meeting,  panelists  will  receive  descriptive 
information  concerning  curricula  they  will  be  asked  to  judge.    At  the 
Washington  meetings  the  panels  will  synthesize  individual  and  collective 
points  of  view  concerning  the  instructional  materials.-  The  end  product 
will  be  written  individual  and  panel   reports  to  the  Foundation  evaluating 
the  projects  on  a  number  of  important  dimensions.    We  would  also  like  the 
panels  to  provide  recommendations  ..lat  the  Foundation  can  use  in  determining 
future  development  and  dissemination  plans. 
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The  importance  of  this  evaluation  for  American  science  education 
cannot  be  overstated.     It  will  be  an  important  determinant  of  Foundation 
priorities  for  the  next  several  years.     Since  the  time  is  short,   I  ask 
that  you  get  your  nomrnees  to  us  by  November  15,   1975.    We  would  welcome 
receiving  your  nominations  over  the  phone.     It  would  be  helpful   if  you 
could  provide  information  on  the  background  and  experience  of  each 
individual.     Please  call  Or.  Al  Buccino  collect  with  your  nominations 
at  202/282-79^7. 

If  possible,   I  would  appreciate  your  listing  the  nominees  in  the  order 
you'would  recommend  them  to  NSF.     If  you  have  substantive  questions, 
please  feel  free  to  call  Dr.  Buccino.     He  or  one  of  the  members  of  our 
curriculum  review  task  force  will  be  happy  to  respond  to  questions. 

Once  we  receive  the  nominations  from  each  of  the  organizations  wd  are. 
contacting,  v.'e  will  make  panel  selections  to  obtain  the  variety  of 
perspectives  necessary  for  a  broad  and  rigorous  evaluation.    Our  staff 
wHI   then  contact  the  selected  nominees  directly. 

Approximately  75  panelists  will  be  needed  for  the  evaluation.  Those 
selected  as  panelists  will  receive  an  honorarium  of  $75-00  per  day  for 
their  work  as  well  as  support  for  travel  and  per  diem  while  they  are  in 
Washington. 

Although  we  may  not  be  able  to  select  representatives  from  every  relevant 
organization,  we  greatly  appreciate  your  assistance  in  the  seleH-tion 
process.    We  will  send  you  the  results  of  our  evaluation  when  is 
completed. 

Sincerely  yours , 


Harvey  Averch- 
Acting  Asj^i 
for  Science 


Enclosure 

cc:     Dr.  Stever,  Director,  NSF 

Dr.  Hackerman,  Chairman,  NSB 
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ORGANIZATIONS  INITIALLY  CONTACTED  FOR  PANEL  NOMINEES 
SC I ENT I SI/MATHEMAT I C I ANS 


Dr.  Robert  W.  Cairns 
Executive  Director 
American  Chemical  Society 
1155    16th  Street,  N.W. 
Washington,  D.C.  20036 

Dr.  Philip.  Handler 
President 

National  Academy  of  Sciences 
2101  CoQStitution  Avenue,  N.W. 
Washington,  D.C.  20418 

Dr.  W.  W.  Havens,  Jr. 
Executive  Secretary 
American  Physical  Society 
335  E.  45th  Street 
New  York,        York  1^017 

Dr.  H.  J.  Lewis 
Director 

Office  of  Information 
National  Academy  of  engineering 
2101  Constitution  Ave.,  N.W. 
Washington,  D.C.  20418 

Dr.  Hans  0.  Mauksch 

Executive  Officer 

American  Sociological  Association 

1722  N  Street,  N.W. 

Washington,  D.C.  20036 

PROFESSIONAL  EDUCATORS 

(1)    Elementary/Secondary  Teachers 

Dr.  James  Gates 

National  Council  of  Teachers 

of  Mathematics 
1906  Association  Drive 
Reston,  Virginia  22070 

Dr.  Jerry  P.  Lightner 

Executive  Director 

National  Assn.  of  Biology  Teachers 

1420  N  Street,  N.W. 

Washington,  D.C.  20005 


Mr.  Mike  A.  Riley 
Director 

American  Medical  Association 
1776  K  Street,  N.W. 
Washington,  D.C.  20006 

Dr.  Mack  Thompson 

Executive  Director 

American  Historical  Association 

400  A  Street,  S.E. 

Washington,  D.C.  20003 

Dr.  Richard  Trumbull 

Executive  Director 

American  Institute  of  Biological 

Sciences 
1401  Wilson  Boulevard 
Arlington,  Virginia  22209 

Mr.  Dennis  W.  Weissman 
Director 

American  Society  for  Medical 

Technology 
1725  De  Sales  Street,  N.W. 
Washington,  D.C.  20036 

Dr.  A.  B.  Willcox 

Mathematical  Association  of  f^^eri 

1225  Connecticut  Avenue,  N.W. 
Washington,  D.C.  20036 
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Mr.  John  Ryor 
President 

National  Education  Association 
1201    16th  Street,  N.W. 
Washington,  D.C.  10026 

Mr.  Albert  Shanker 
American  Federation  of  Teachers 
1012    14th  Street,  N.W. 
Washington,  D.C.  20005 
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Dr,  Melba  Phillips 
Acting  Executive  Officer 
American  Association  of  Physics 

Teachers 
Drawer-  AW 

Stony  Brook,  New  York  11790 
(2)    School  Administirators 

at 

dr.  Byron  Hansford 
Council  of  Chief  State  School 

Officers 
1201    16th  Street,  N.W. 
Washington,  D,C,  20036 

Dr,  Owen  Kiernan 

Executive  Director 

National  Association  of  Secondary 

School  Principals 
1904  Association  Drive 
Reston,  Virginia  22091 


(3)    Science/Mathematics  Supervisors 

Mr,  Gordon  Cawelti 
Executive  Director 
Association  for  Supervision  and 

Curriculum  Development 
1201    16th  Street,  N.W. 
Washington,  D.C.  20036 


Dr.  Robert  Silber 
Executive  Secretary 
National  Science  Teachers 

Association 
1742  Connecticut  Avenue,  N.W. 
Washington,  D.C,  20009 


Dr.  William  Pharis 
Executive  Director 
National  Association  of  Elementary 

School  Principals 
Executive  and  Editorial  Offices 
1801  N.  Moore  Street 
Arlington,  Virginia    2220y  " 

Dr.  Paul  B.  Salmon 
Executive  Director 
American  Association  of  School 

Administrators 
1801  North  Moore  Street 
Arlington,  Virginia  22209 


Note:    In  addition  to  this  one  source,  it  was  also  anticipated  that 
supervisors  would  be  recommended  by  the  National  Science 
Teachers  Association  and  the  National  Council  for  Teachers 
of  Mathematics. 

(4)    Science/Mathematics  Educators  in  College  Settings 

Dr.  John  A.  D.  Cooper  Dr.  Eileen  Jacobi 

President  /  Executive  Director 

Association  of  America^n  Medical  American  Nurses  Association 

Colleges  2420  Pershing  Road  , 

One  DuPont  Circle,  N.W.  Kansas  City,  Missouri    64108  • 
Washington,  D.C.  20036 
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Dr.  Donald  E.  Marlowe 
Executive  Director 

American  Society  for  Engineering  Education 
One  DuPont  Circle,  N.W. 
Washington,  D.C.  20036 


•Note; 


These  sources  were  considered  especially  fruitful  In  the 
Identification  of  panelists  for  review. of  the  Biomedical 

p1  n f f-f-P-- -"^ry-Cu r r  1  c u mm  PrQ jgct  as  well  as~I^;EHE35gy, 
People.  Environment.  ^ 


Dr.  Eleanor  Sheldon 
Social  Science  Research  Council 
1755  Massachusetts  Avenue,  N.W. 
Washington,  D.C.  20036 


Dr.  Patrick  Suppes  / 
President 

National  Academy  of  Education 
Stanford  University 
Stanford,  California  94305 


If  nJhlJ^°"  to  these  sources,  It  was  also  anticipated  that  a  number 
or  other,  earlier  mentioned  groups  would  recommend  collpoe  based 
science  and  mathematics  educators. 

CHILD/ADOLESCENT  DEVELOPMENT  SPECIALISTS 


Ms.  M.  Block 

Administrative  Secreta.-y 
American  Group  Psychotherapy 

Association 
1865  Broadway,  12th  Floor 
New  York,  New  York  lOn?^ 

Dr.  Marlon  F.  Langer 
.Executive  Director 
American  Orthopsychiatric 

Association,  Inc. 
1790  Broadway 
New  York,  New  York  10019 


,Dr.  Mark  H.  Lewin 
Executive  Director 
American  Board  of  Examiners  of 

Professional  Psychology  ' 
185  Broad  Street,  East 
Rochester,  New  York  14604 

Dr.  Will  ■; am  J.  Russell 

Executive  Officer 

American  Educational  Research 

Association 
1126    16th  Street, 'N.W. 
Washington,  D.C.  20036 


Dr.  Melvin  Sabshin 

Medical  Director 

American  Psychiatric  Association 

1700    18th  Street,  N.W. 

Washington,  D.C.  20009 
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d.    COMMERCIAL  PUBLISHING  REPRESENTATIVE*. 


Mr.  Thomas  McKee 
Vice  President 

Association  of  American  Publishers  \ 

1  Park  Avenue 

New  York,  New  York  10016 

INFORMED  PUBLIC  COMMUNITIES 

1.    Parents  and  other  interested  lay  citizens 


Mr.  Alden  6.  Barber,  Director 
Boy  Scouts  of  America 
U.S.  Highway  #1 

North  Brunswick,  New  Jersey  08902 

Mr.  Seymour  S.  Berlin 
ExecutiveDirector 

American  Society  for  Public  Adminis- 
tration 

1225  Connecticut  Avenue,  N.W. 
Washington,  D.C.  20036 

Dr.  Ronald  Berman,  Chairman 
National  Endowment  for  the  Humanities 
806    15th  Street,  N.W. 
Washington,  D.C.  20506 

Ms.  Mary  M.  Burch 
Regional  Director 
Girl  Scouts  of  America 
1911  North  Fort  Myer  Drive 
Rosslyn,  Virginia  22209 

Mr.  David  Cohen 
President,  Coimion  Cause 
2030  M  Street,  N.W. 
Washington,  D.C.  20036 

Ms.  Joan  Ganz  Cooney 
President 

Children's  Television  Workshop 

1  Lincoln  Plaza 

New  York,  New  York  10023 


Mr.  Robert  M.  Crum 

Managing  Director 

National  Congress  of  Parents 

and  Teachers 
700  North  Rush  Street 
Chicago,  Illinois  60611 

Mr.  Walter  Davis 

Director,  Department  of  Education 

American  Federation  of  Labors- 
Congress  of  Industrial" 
Organizations 

815    16th  Street,  N.W. 

Washington,  D.C.  20006 

Ms.  Karen  De  Crow 

Executive  Director 

National  Organization  for  Women 

National  Office 

5  South  Wabash  -Avenue 

Chicago,  Illinois  60603 

Ms.  Nancy  Hanks,  Chairman 
National  Endowment  for  the.  Arts 
806    15th  Street,  N.W. 
Washington,  D.C.  20506 

Mr.  William  F.  Hauck 

National  Adjutant 

The  Amertcan  Legion  National 

Organization 
1608  K  Street,  N.W. 
Washington,  D.C.  20006 
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Mr.  Herbert  E.  Hoffman 
Director 

American  Bar  Association 
1705  De  Sales  Street,  N.W. 
Washington,  D.C.  20036 

Dr.  Richard  Lesher 
President 

Chamber  of  Gonmerce  of  U.S.A. 
1615  H  Street.  N.W. 
Washington,  D.C.  20006 

Mr.  Carl  L.  Marburger 

Senior  Associate 

National  Committee  for  Citizens 

in  Education 
Suite  410.  Wild  Lake  Village  Green 
Columbia,  Maryland  21044 

2.    School  Board  Members 

Mr.  Robert  McBride 
President 

National  Assoc iati8TKof  State 

Boards  of  Education 
1500  Spring  Lane 
Wilmington,  Delaware  19809 

f.    OTHER  SOURCES 


Mr.  Clarence  Mitchell,  Director 
^National  Association  for  the 

Advancement  of  Colored  People 
Washington  Bureau 
733  -  15th  Street,  N.W. , Suite  410 
Washington,  D.C.  20002 

Mr.  Grant  Shrum 

E-xecutive-Director 

4-H  National  Foundation 

7100  Connecticut  Avenue 

Chevy  Chase,'  Maryland  20015 

Mrs.  Wakelee  R.  Smith 
President  General 

Daughters  of  the  American  Revolution 
1776  D  Street,  N.W. 
Washington,  D.C.  20006 


Dr.  Harold  V.  Webb 

Executive  Director 

National  School  Boards  Association 

P.O.  Box  1496 

Evanston,  Illinois  60204 


Two  other  major  sources  were  tapped  because  of  their  broadly  based  repre- 
sentation and  prese  ..influence  on  American  education.    It  was  anticipated 
that  these  sources  would  n^rovide  possible  panelists  that  would  fit  into  a 
number  of  the  already-mentioned  categories.    These  sources  are: 


Dr.  Roy  H.  Forbes 
Director 

National  Association  of  Educational 

Progress 
700  Lincoln  Tower 
1860  Lincoln  Street 
Denver,  Colorado  80203 


Dr.  Kenneth ^ P.  Komoski 

Executive  Director 

Educational  Products  Information 

Exchange  Institute 
463  West  Street 
New  York,  New  York  10014 


58G. 

575 


Exhibit  B-2  (cont.) 


PANELIST  SOURCES  BY  ORGANIZATION 


Organization  Panel  Numbers 

American  Association  of  Physics  Teachers  5 

American  Board  of  Professional  psychology      "  \  ^  1 

American  Educational  Research  Association  2 

American  Group  Psychotherapy  Association  4 

American  Historial  Association  3 

American  InstitMte  for  the  Biological  Sciences  '4,  5,  5,  6,  6 

American  Legion  6 

American  Orthopsychiatric  Association  3 

American  Physical  Soceity  ^  ^   4,  6    ~  ' 

American  Psychiatric  Association  5,  6  ' 

AiTierican  Psychotherapy  Association  5 

American  Society  for  Engineering  Education  -  4 

American  Society  for  Medical  Technology  4 

American  Sociological  Association  '3  -  , 

Assocation  for -the  Education  of  Teachers  of  Science  1,4 

Assocation  of  American  Medical  Publishers  7,7,7,7 

Common  Cause*-                                         '  •  2  , 

Council  of  State, Supervisors  of  Social  Studies  3,.  6 

Daughters  of  American  Revolution                  *  ^  4 

Educational  Products  Information  Exchange          ^  %  6 

Local  School  Administration                        *  3,  4,  4,  5,  6 

Mathematical  Association  of  America  1,  2,  2 

National  Assessment  of  Educational  Progress  4 

^.National  Association  of  Biology  Teachers  6 

National  Association  of  Eleinentary  Principals  '  \ 
National  Association  of  Secondary  School  Principals    2,  3,  4,  5,  6 

National  Association  of  State  School  Boards  ^  5 

National  Committee  for  Citizens  in  Educatit)n  1,3 

National  Congress  of  .Parents  and  Teachers  2,  3 

National  Council  for  Educational  Excellence  3 

^National  Council  for  the  Social  Studies  ,        .  '  3,3 

National  Council  f*or  Teachers' of  Mathematics  1,  1,  1,  1,  1»  2,  .2, 

4-H  National  Roundation      »   .  -  5 

Natio'nal  Science  Teachers  Association  4,  4,  5,  5,  5,  5,  6 

Social  Silence  Research  Council          "  3 

lotal  =  74* 


*  One  panelist  did  oot  attcnJ  uue  co  illness.  ^ 
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Geographic  Distribution  of  Panelists 


NORTHEAST  -  19 

Massachusetss  -  3 
New  Hampshire  -  1 
New  Jersey  5 
New  York*  -  7. 
Pennsylvania  -  ' 
Vermont  -  2 


MID  EAST  -  12 

District  of  Columbia 
Maryland  -  2** 
Virginia  -  2 
West  Virginia  -  2 


SOUTHEAST  -  2 

Alabama  -  1 
Florida  -  1 
Georgia  -  2 
Mississippi  -  1 
Nonh  Carolina  - 
Tennessee  -  1 


NORTH  CENTRAL  -  Ifi 

Illinois  -  3 
Indiana  -  1 
Michigan  -  3 
Minnesota  -  6 
Ohio  -  3 


CENTRAL  AND  SOUTH  CENTRAL  ^jn    WESTERN  -  10 


Iowa  -  1 
Kansas  -  3 
Missouri  -  J 
South  Dakota 
Texas  -  4 


-  1 


Arizona  -  1 
California  - 
Colorado  -  2 
Nevada  -  1 
Utah  -  1 


Total    "  74** 


r  Sn?ve'rsiTr''T'hp%n",-^r''  '  professional  society  from  Kansas  State 
V    umvecsity.    The  Society  is  based  in  New  York. 

t)ne  p|6nenst  who  was  chosen  became  ill  and  did  not  attend. 
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"  .     NATIONAL  SCIENCE  FOUNDATION 

\VASHING^C^J     D  C;  20S50 


■--J— 1  1  ■■  I  .t  A  f  "J)'i 


TO:       Panel  Members 

FROM:    Acting  Assistant  Director  for  Science  Education 
SUB,):    Pre-Colleqe  Curriculum  Review 

[ho  Scipnre  Education  DirVctorate  of  the  National  Science  • 
(ound.iHon  is  currently  conducting  a  systematic  review  and 
Vvaluation  of  19  pre-college  curriculum  development  projects. 
V  will  bp  conveninq  panels  of  6-10  members  in  Washington 
dnrjnq  tho  week  of  December  8-12,  1975.    Each  panel  w]]!  be 
corpospd  of  members  of  the  scientific,  education,  publishing, 
and  learning  theorist  communities  as  well  as  the  lay  public. 

Th«  review  will  be  based  on  the  objectives  stated  in  the 
oriqinal  proposal,  the  progress  achieved  to  date,  and  the 
products  thus  far  available.    We  expect  the  panels  to  use 
Hns  evidence  in  evaluattng  each  project's  scientific  merit, 
o.iuraHonal  v^luo,  need  to  education,  implementation  plan, 
and  the  ef fectVeness  of  management  and  financial  plans. 

Ihis  Gvaluation^ll  play  a' central  role  in  determininq  the 
future  Dolicy  of  he  National  Science  Foundation  towards 
.-nrrirulum  development.    I  envision  that  the  final  report 
of  each  panel  will  contain  recommendations  which  will  help 
r.q  in  the  process  of  decision  making. 
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Exhibit  B-5 


I.    IS  THERE  A  r.ENUItlE  MEED  FOR  THESE  IBSTRUCTlONfll  IWTERIALS? 
A.    What  are  the  project's  efforts  at  needs  assessment? 

C.  How  many  puDils  could  these  materials  be  expkted  to  reach' 

1 

D.  Are  there  anv  satisfactory  aUernative  instructional  materials  in  this  area? 


F.    Pl-^so  nnto  .vlrlifinnal  questions  and/or  evidence  you  think  important  in 
answerinn  this  question.  <  ^-am  in 


T!n!!S\:if^'V^  ^'^^  ivincrjcr,  now  great  is  the  need  for  tucsf  instruc 

J  A  n  r^;  P?'  '"''T  r^''^'^''^^'  ^'^^  ^''-^f^'  "OW  SATISFACTORY  IS  tHe 
:  NEEDS  ASSESSMENT?    Please  refer  to  the  above  questions  in  develoninq  your  answer. 
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2.    IS  THEREA  MARKET  FOR  THESE  INSTRUCTIONAL  MATERIALS? 

Please  consider  the  evidence  oar.;  -qe  and  other  information  which  you  may  possess  in 
answering  the  followinq  questi'^i.^. 

A.    What  ether  products  are  available  to  meet  the  need? 


B     x;  there  room  for  this  product  in  the  curriculum;  that  is,  is  U  ere  a  pre- 
e^-stinq  slot  for  these  instructional  materials  in  a  siqnificant  number  of 
school  curricula  plans,  or  will  the  adoption  of  these  materials  require  a 
reconceptual ization  of  curricula  plans? 

C.    How  effective  is  the' proiecf  s  dis-nination  plan?    Wi  1  iSel  i anre  ne.-a  to  be 
placed  on  NSF  for  implenentatio..  rionies? 


0     What  has  been  tho  free  market  (i.e..  unsubsidizcd)  response  to  the  need  that 
these  instructional  materials  are  assianed  to  fill? 


E.    What  is  the  likelihood  that  the  product  would  be  used  i f  available- (market 
studies,  publisher  commitments)? 


F.    Please  note  additional  qu.esttons  and/or  evidence  you  tnink  important  in  answering 
this  question 


Zmll  BE  rTHOSE  ALREADY  IN  THE  MARKET  PLACE?  Please  refer  to  the  .ibove 
questions  in  developing  your  answer. 
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Exhibit  B-5  (cont.) 


.1.    DO  THESE  I.lSTRUCTlOtlAL  (lATEfilAlS  POSSESS  A  CLEAR  PURPOSE  AND  RATIONALE? 

nnertlis^'"  ■'""■»>'"°"^.  -"I  behind  t„<.,o  inUa,ct ion,,l 


1 

\ 

meet  that  need'  values,  and  qoals  thaf  could  qcnerate  materials  to 


a'r-su^-h;;"  irirplLs'^^e?^  "^^^^"^       ^'"^^'^^^'^^^^^  -^^^^  (^-^  there 


F.    Pleasp  nolo  .idditional  questions  and/or  evido 


this  question. 


nr 


0  vou  think  important  in  answering 


the  above  .u..t.-,on.  '  ,n  clvol  ,n    '    ,/r'  .n       '  ^'^^^ 
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Exhibit  B-5  (cont.) 


4.     IS  THE  CIKITFJIT  OF  TIILSE  IflSl PUCl  lOtlAL  MATERIALS  SCirflTir ICALLY  CORRCCT? 

Plo.se  consider  t^c  ovidnnco  oackace  and  othor  infomation  which  you  ,oay  possess  in 
answerinq  the  followim  questions: 

A.    To  what  deqreo  are  the  instructional  natorials  sc i ont i f i ca  11  y  accurate? 


B.    To  what  deorne  are  the  instructional  materials  scMMiti  f  icaljy  current? 

the  content' of  these  instructional  material,  aiired  towards  traininq  futu^ 
entists  or  airbed  toward  a  scientifically  literate  population? 


C.  Is 

sc 1 enti 


0.    -hat  portion  of  tho  discipline,  and  approach  to  the  discipline,  is  represented 
by  theso  instructional  inatorials? 


E.    Please  note  additional  questions  and/or  evidence  you  think  important  .nvanswerinq 
this  question. 


n  yr.lP  ^UDH- "T  ANO  RA^ED  n:i  TH^  EVinENCE,  TO  WHAT  nFGRrr  ARE  THESE  If-'STRUCTIOTIAL-^" 
HATERIALS-^^^^^^^^^^^^^^^^  P'-^^^  ^^^^^  '''''''''''  developmq 

your  ansv"^f?r. 
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Exhibit  B-5  (cont.) 


5.     IS  THE  CnNTFNT  or  THFSE  IflSTRlJCTIONAL  MAffPIALS  EDUCAT Kvmi.LY  SOUND? 
a'J:::r1n:^i2^?onow-^;^;:^^V;o^  '"^^  ^^-^        --ess  .-n 

^'    ToJcZTl'fiT/'         r''''''  ^'-'^-^-^ons  to  thn.P  iMsfrnrtion.,1  ..tor^ls  fron 
•     '    :    r  f'''"'^^"^'^'  '^^  f)ii[>ils'    Arc  (here  nnv  PSf.or  i,i  1 1  y  fcvoraMP 
reactions  which  niay  ^ilso  bo  antic i p^Ued?  ~    -^i  -  ijuy  T,uo»a.^le 


DOPS  thp  contorit/,Tpp,-o,Kh  prPSPnt  any  spprial  coMnitivn;  „ffpMivP    or  nsvcho 
motor  diffic.l  MPS  for  tho  st-Kl.n.s  nt  thP  .up  ami  dPVP  n  .u.  t  '  a  K^^^^ 

noes  tho  contonf/anproach  dpnonsfrato  innonuKv  or  possps  4  nro  sp 
in^its  tailoring  to  loarninq  stylps  and  typps^  Mociai  nronisc 


r,,,-  ,        I'l'^r"^'  contpnf/approarh  shouM  ,k)I  hp  u-.Pd' -^Anv 

fo>  whon  It  wOiM  bp  .narticiilarly  pffectivp^  ■ 


n^-eas?    ..,P  thv  adP,uatP?    ArP  thPy  nar  t  -  c,  1  a  r  1  y  ,.p,-o,,,,,        „;;;,;;,„,f  " 


1.    PloasG  JintP  -iriitional  questions  and/or  pvitlorun  ynu  fhint-  ir 
chis  cjijpstion. 


'IHit  (ant  in  answoritur 


innfr;rTio-;A|  rr,iT;^TIO'V,l  l  y  '■fiii'jn;    n  ,  ,     '''.l!Mid  T!'(S[ 

,      ,  '  '  .Miiij,).^  'fit,'-!,"  ri>f"r  to    hp  a  ho  VP  oiip-Jinn' 

in  dpvelopin'i  vour  answer.  'lui.iion. 
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exhibit  n-S  (tont.) 


6.    ARE  THE  PROPOSED  AMD  ANTICIPATED  OUTCOMES  OF  THE  'INSlRUCTIOriAL  MATERIALS  DESIRABLE? 

Please  consider  thp  evidence^  pocka<ie  and  other  information  which  you  may  possess  in, 
answering  the  followmq  questions:  >. 

JU*-Wll;it  aro  the  anficipated  impacts  of  these  instructional  materials  on  aH  consumers: 
syjdents,  teachers,  school  districts,  etc.? 


n.    Vlhich  of  the  intended  effects  would  you  expect  to  h'.>  te,ili.:('l  as  a  result  of  usinn 
these  materials? 


C.    '.'hat  ur/'ihtended  effects  miqht  you  anticipate  as^'a  result  nf  uswKt  these  materials? 


0.     Is  the  content  and.  approacJi  of  these  materials  fair;  are  thoy  free  of  sex,  racial, 
ethnic,  and  rf^liciious  bias  or  stereotypi nn? 


E     What  are  thp  important  process  features  (i.e..  outcomes  not  derived  from  tbo 
■    content  of  tho  instructional  m.Uenals  but  from  other  features  such  as  method 
-of  instruction)  of  these  instructional  materials? 


F.    Please  note  additional  questions  and/or  evidence  you  think  important  in  answering 
this  question. 


ifi  Yoyp  .lunmrtiT  Ann  RAstn  on  Tin  rvininrr,  to  whai  , oEniM i  m  fnr  pcnposFO  ahb 

A'UTICIPATF/D'OUTTnMf^  OF  THESE  IflSTRlJCT lOflAL  MATFRIALS  DFSIRABLE?    Please  refer 
to  the  above  questions  in  developinq  your  answer. 
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M  THESE  IHSTRUCTIONAL  MATERIALS  PHESENT  IHPLEMENTAnoN  PROBLEMS  FOR  m  SCHOOLS? 


B.    On  these  natorials  pose  any  soecial 
within  the  schools? 


problems  for  ovicHno  organ izationa  1  structure 


C.    Are  the  costs  of  thesp        instructional  materials  realistic? 


D.    Do  the  new  instructional  materials 


require  any  special  loarniruj  resources? 


E. 


r}.J^^%''-'\!'''^'V-'T'^  niaterials  require  school  districts  to  estabUsh  optional 


refer  to  the  above  questions  in  developinq  your  answer.  MATLRlALSr  Please 
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Exhibit  B-5  (cont. 1 


ir 

8.    ARE  THE  COSTS  FOR  IflPLLMENT ING  THESE  INSTRUCTIOflAI.  MATLRIALS  REASONABLE? 

Please  consider  the  evidence  pcickaye  and  other  information  which  you  may  [)0ssess  ii 
answerinq  the  followinq  questions: 

A  What  are  the  nxported  total  dollar  costs  for  iinplei-tont  inc)  those  instructional 
materials  (e.q.,  materials  for  learners,  teachers,  staff,  training  personnel, 
instalTaTtion,  etc.)? 

B.  What  are  Cne  costs  of  continuinn  use  of  the  instructional  materials;  are  thqre 
"refill"  needs,  support  service  costs? 

C.  What  other  ways  miqht  the  School  district  spend  money  to  meet  the  same  need? 
0.  '  What  are  the,  expected  costs  of  comp^lrable  instructional  materials? 

E.    What  non-fiscal  costs  miqht  be  involved,  e.q.,  ps'ycholonical/social? 


F.   'Please  note  additional  questions  and/or  evidence  you  think  important  in  answering 
this  question. 

IN  YOUR  junwrur  Ann  pasfd  on  ti!e  evidence,  to  what  OEnrrr  are  the  costs  of  implementing 

THESf  MATrRIAlS  I^EASONABLF?    Please  refer  to  the  above  questions  in  developing  your 
answer. 
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^'    /,^y^pj^[_3f^'^"^'"V0Rr'AriIZATI0ri  PLAN  ADEQUATE  FOR  PROliiJCIflfi  TlirSC  IflSTRUCTIOflAL 

Please  consider  tho  ovidcnco  oackaqe  and  other  information  whirh  you  may  ros<;ess  in 
answerino  the  j[ol lowing  questions: 

A.    lias  tliero  bf>cn  adonuate  opportunity  for  all  inforostod  [)artio<^  {-.(icnMsfs 
 gflucators.  lay  people)  to  provide  input  into  doveIo|)iiinnt  of  Uioso  mator-^^vU^  


B.    Are  there  adequate  internal  mon^t^nn  procoduros  for  (he  |)roJpct? 


C.    Are  there  adequate  external  (independent)  evaluation  proroduros  for  tho  project? 


D.    Doos  the  projer.t  seem  to  be  top  heavy  administratively?    l)„os  t  lie  proiert  seem  to 
be  tufj  thinly  administered? 


E.    Is  the  project  staff  [irovulinq  adequate  inforniation  to  riSF  atul  other  interested 
parties? 


F.  .  Ploaso  note  additional  (|uestio'is  and/or  eviden  e  you  think  important  in  answerino 
this  question. 


IN  vniiR  jiinn-MfjiT  Arifi  p.A'^rn  0:1  iiir  iviornrr,  mow  AiM'jMArr  m'  tik  fAriAfw Mrfii/fipnA'i- 

IZAriOM  PIANS  01  THIS  PROJICT^  PWmso  refer  to  th-.  abr.ve  queM  ,ons  ,n  (hwelopinq 
your  answer. 
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I 


in     Mt'AT  APF  YOMR  G[IirRAL  IPPRFSSIOnS  OF-  Tflf   (HKRirnLIlM?    'iPAT^  ARF  YOU':  PlRSOtlMl. 

FFFi  itir.s  APOiiT  TIT  vAiuFS,  cnriTLfir,  mmw.w  Afin  pnnsin.[  iisf  or  imlsi 

NSTSTlOnAM  MOULD  YOir  HAKE  ANY  RrCntniLNPAT lOIlS  TO  TIIF  VrOJECT 

STAFF;  FOR  EXA'.'PLE,  INSTRUCT lONAL  MATERIAL  REVISION,  DISSEMIIIATION  OR 
riANAGFflENT  PLAN? 
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NATIONAL  SCIENCE  FOUNDATION 

WASHISCTON,  DC.  IC'^^C 


MEMORANDUM 

December  5,  1975 

1.  Wiac  impact  has  the  funding  practices  of  NSF's  pre-collece 
implementation  program  had  on  the  supported  educational 
materials  and  their  publishers? 

2.  What  has  Federal  fundint;  (and,  specif icallv, 'nsF  funding) 
for  curriculum  development  added  to  education  that  mi^ht  not 
normally  have  occurrod^^  in  the  crmniercial  sector'  Does 
.Federal  funding  inhibit  the  growth  of  the  commercial  sector? 

•V,  3,     Are  th(<re  better  waN-s  ror  .Nbir  to  support  curriculum  develop- 
ment by  working  more  closely  and  directly  with  publishers? 

A.    What  is  the  economic  status  of  tho^^ndustry?    C^>they  now 
,     support  curriculum  RiD  projecLs>6f  reasonable  ,sizes\' 

5.     If  not,  what  are  the  barriers!  Co  more  R&D  in  the  private 
sector?  * 
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Pr.  Riciiord  V.  Androo 
Physicol  Science  Center 
Unlversfty  of  Oklahoma 
Norman,  Oklahoma  730^9 

Dear  Or,  Andrccj 

As  you  knov/,  the  Motional  Sclerfce  Foundation  hos  .r'*ce|ptly  hcen 
rcorrinnlrrd.    The  Science  Education  Olrcctor^nte  of  tt^e  Matlonol 
Science  Toundntlon  Is  roornanlzed  efrectlvo  Octoher  31.    As  a, 
necessary  correlate  of  the  rt^organl  zat  Ion  >  \/e  are  examining  and 
reasscssinn  priorities  for  science  education.    As  ci  part  of  thjs 
examination  I  have  directed  our  staff  and  associated  consultant 
reviewers       carry  out  a  systematic  review  and  evaluation  of  our 
sixteen  actlveSprc-coI lege  curriculum  development  projects.  I 
have  specified  that  the  review  cover  the  scientific  morit,  the 
educational  value,  and  the  effectiveness  of  manancment  and/Inan- 
clai  procedures. 

Our  review  will  be  based  on  tlie  objectives  stated  In  tlic  orlqinal 
proposal,  the  progress  achieved  to  date>  and  the  products  thus  far 
available.    Our^  Intent  Is  to  carry  out  the  review  with  the  best 
Information  currently  available  frcxn  your  project,  and  not  have 
you  create  or  subnit  any  new  material.     In  some  cases  your  ^ISF 
program  manager  may  not  have  all  current  materials.     I  v^uld 
appreciate  your  sending  all  materials  not  in  our  possession  as 
soon  as  possible,  whatever  their  current  state  of  development. 

This  rcvlrw  Is  also  responsive  to  the  Congressional  directive 
from  tlie  Mouse  Appropriations  Connlttce  (ilouse  Report  ?'»-313)  in 
reference  to  our  \^7(  budget.    This  directive  states  that  wo  must 
develop  a  clear  statement  of  national  needs  and  a  clear  rationale 
for  those  qurrlculum  projects  v/e  wisli  to  carry  to  the  Implcmentnt  Ion 
phane.     Our  review  is  Intended  to  help  us  develop  the  required 
statements  of  need  and  the  associated  rationales.     In  addition, 
the  Ilouse  Science  and  Tcctinology  Cor»nlttce,  which  autliw i zes  the 
Foundation's  pronrnns.   Is  engaged  In  a  review  of  tlic  Foundation's 
overall  ]>rc  r.ollcoo  currlcuiun^  impl  rximtat  Ion  policy  (see  House 
Report  9'»        *    Thu^,  we  need  systematic  Information  on  the  status 
of  all  our  projects.  - 

60i 


Octoher  23,  I!175 

rcf:  l'i:S75-f^^^I? 
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Dr.^Rlchord  V.  Andree__   2. 

Th«  N.Ulonal  ,  Scloncc  Oonrd  (IJSB)  .  our  clWcf  pol  Icy-rnl; Inn  body, 
a  so  dircctwi.  tT>  June  1075  tUnt  "prior  to  undortal-.lnq  fuHrscnlc 
dlsscnln.ulon  ond  asslstanco  nctivltirs  fnr  MSF-drvr  Ippcji  (It  tcr  i  .t  I  s  , 
(.'Sr  should  iindortako  a  careful  rrvi.-u  to  ensure  that  the  pronosrd 
sul> j »>c t  n.n t . •  i-H-r^vrtttTtTi-r .visoiiTitrrr  1  m i t r.  or  norn  with  respect  to 
cducotional  valiir-.  and  that  thu  scientific  content  Is  accurate." 

t  have  Instrvcted  our  staff  to  carry  out  the  review  of  i>l|  projects 
In  a  trmoly  and  effective  manner.    The  review  will  be  carried  out  by 
several  panels  of  scientists,  educators,  and  Informed  representatives 
of  the  public.    Wo  expect  to  complete  this  review  In  the  next  two 
months  and  \/I  11   InTorm  you  as  soon  ar.  possible  about  Its  outco.-^e. 

^To  pernit  oiir  nirectcrote  tine  ro  schedule  I  ta  ac  tl  v  i  1 1  cs  In  response 
to  the  Nf-n  mandate,  a-,  well  as  to  carry  out  our  revltn;  In  a  rlqorous 
and  systrrattc  nionnoV.#|  am  roqucstinn  that  you  evaluate  the  "inpact 
of  this  review  on  your  publication  plans  and  schedules  and  Inform  us 
as  soon  as  po-.slbIft,     It  will  be  necessary  that  the  review  he  completed 
before  any  additional  publication  or  printing  of  nwtcrlals  Is  under- 
taken.   Therefore,   I  am  requesting  you  advise  us  of  the  actions  yOu 
I 'I  *'^''V°  '"Plctnnntlng  the  review.     i  an  also  roquestinq 

tlial  you  nVaI.e  contingency  plans  for  incorporat inn  the  ri'sults  of  the 
review  in  your  project  and  infon.i  us  of  these. 

•  Sln.cercly, 


Harvey  Averch  ^  \ 

Acting  Assistant  Director 
for  Science  education 

cc:Dr.  Steve-r 
Dr.  At!-Inson 
Dr.  Ilnci.erman 
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November  4. 


"^-^  Rof:  Fr:564-00029 

Mr.  Jack  Churchill 
Educntlon  Dcvclopiacnt  Center 
55  Chnpel  Street 
Newton »  Massachusetts  02160 

Dear  Mr.  Churchill: 

As  you  know,  the  National  Science  Foundntion  has  recently  been 
reorcanlzcJ.    Tlie  Science  Education  Directorate  of  th*^  National 
Sclenco  Foundation  la  reorganlRod  effective  October  31.    As  a 
necessary  correlate  of  the  raorganlratlon,  vre  are  cxoralnlnR  and 
reaaaesslng  priorities  for  science  education.    An  a  part  of  this 
examination  I  have  directed  our  staff  and  associated  consultant 
reviewers  to  carry  out  a  systematic  review  and  evaluation  of  our 
sixteen  active  pre-collego  curriculum  devclopiaent  projects.  I 
have  also  directed  the  staff  to  extend  the  review  to  three  pro- 
jects no  longer  technically  active »  but  whose  materials  are 
relevant^  to  our  Reneral  reassessment.    Your  project  la  one  of 
those.    I  have  specified  that  the  review  cover  the  scientific 
merits  the  educational  value*  and  the  of fcctivencsr.  of  management 
and  financial  procedures. 

Our  review  will  be  based  on  the  objectives  stated  In  the  original 
proposal,  the  progress  achieved  to  date,  and  the  products  thus  far 
available.    Our  intent  is  to  carry  out  the  review  with  the  best 
information  currently  available  from  your  project^  and  not  have 
you  create  or  submit  any  hew  material.    In  soiao  cases  your  NSF 
program  manager  may  not  have  all  current  naterlala.    I  would 
appreciate  your  sending  all  materials  not  in  our  possesalon  as 
soon  as  possible,  whatever  their  current  atate  of  dcvolop3cnt. 

This  review  is  also  responsive  to  the  Conp,refiolonal  directive  from 
the  House  Appropriations  Committee  (Ilouoe  Hoport  9''4-313)  in 
reference  to  our  1976  budget.    This  directive  states  that  we  ipust 
develop  a  clear  statement  of  national  needs  and  a  clear  rationale 
for  those  curricxilum  projects  we  wish  to  carry  to  the  inplcncntatlon 
phase.    Our  review  Is  intended  to  help  us  develop  the  required 
statements  of  need  and  the  associated  rationales.    In  addition, 
the  nouoe  Science  and  Technology  Committee,  which  authorizes  the 
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Mr.  Jack  Churchill 


1. 


Foundation's  programa,  Is  engaged  In  a  review  of  the  Foundation's 
overall  pre-college  curriculum  implementation  policy  (sec  llouoc 
Report  Thuo,  wa  need  syetemntl^c  information  on  the  ntatun 

of  'all  our  projects. 

TTie  ZIatlon.il  Science  Board  (Nf^lOt  our  chief  pol  Icy-naklns  body, 
also  directed  In  June  1975  that  "prior  to  undcrtaklnc  full-ocalc 
dleocminatlon  and  asolstanco  activities  for  ?JSF-developed  laaterlalo, 
?ISF  should  undortaks  a  careful  review  to  ensuro  that  the  proposed 
subject  matter  fits  within  reasonable  limits  or  norm  with  Tcopoct  to 
educational  values  and  that  the  scientific  content  is  accurate." 

I  have  lnc?lnjctcd  our  staff  to  carry  out  the  review  of  all  projecta 
in  a  tlraoly  and  effective  manner.    The  review  vylll  bo  carried  out  by 
several  panclji  of  scientiats,  educators,  and  infomed  representatives 
of  the  public.    We  expect  to  conplote  thli  review  in  the  next  two 
months  and  will  Inform  you  as  soon  as  possible  about  its  outcome. 

To  pcmlt  our  Directorate  time  to  schedule  its  activities  in  response 
to  the  MSB  mandate,  as  well  as  to  carry  out  our  review  in  a  rigorous 
and  syatenatlc  nanner,  I  an  requesting  that  you  evaluate  the  Impact 
of  this  review  on  your  publication  plans  and  schedules  and  inform  us 
as  soon  as  possible •    It  will  be  necessary  that  the  review  be  completed 
before  any  publication  or  release  of  raateTials  is  nnacrtakcn*  Thorcfor 
I  an  requesting  you  advise  us  of  the  actions  you  will  take  to  assist  ua 
in  Inplcnenting  the  review.    I  an  also  requesting  that  you  make 
contingency  plans  for  incorporating  the  results  of  the  review  in  your 
project  and  Inform  us  of  these. 

Sincerely, 

Harvey  Avcrch 
Acting  Aosiotont  Director 
for  Science  Edacatlon 

cctDr,  Stevcr 
Dr.  Atkinson. 
Dr,  Ilack-erman 

(Idontlcal  letter  sent  to  attached  ll«?t  of  addressees) 
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NATIONAL  SCIENCL-.  FOUNDATION 

VVAr,HINC;TON     ()  {,  .'O'.SO 

nsf 


'  ()l  f  A  not  I 


November  11,  1975 


Dr.  Zalnan  P.- Usiskin 
University  of  Chixago 
Chicago,   1  Minors  6O637 

Dear  Dr.  Usiskin: 


I  am  writing  to  keep  you  informed  about  the  evaluation  of  all  technically 
active  pre-college  curriculum  development  projects  which   I  directed  in 
my    etters  of  October  23  or  November  ^.     We  are  making  steady  progress 
on    he  logistical  and  substantive  aspects  of  the  evaluation.      Our  panels 
Vl  l:'^^'^'"9ton  during  the  week  of  December  8-12,   1975.  Although 

do  not  think  It  possible  to  have  the  panels  conduct  site  visits 
during  these  particular  evaluations,   I  hope  that  you,  or  a  senior 
member  of  your  staff,  will  be  available  that  week  to  answer  phone  calls, 
from  panel  members.     Depending  on  the  panel's  preference  and  your  own  * 
schedule,  panelists  may  wish  to  discuss  your  project  with^you  in 
Wdshington      We  do,  however,  plan  future  site  visits  as  a  regular  part 
or  our  evaluation  system. 

I  am  enclosing  the  general  charge  to  the  panels,  the  particular  sets  of  ' 
curricula  each  panel  will  examine,  and  the  questions  we  will  ask.  These 
ten  questions  are  directly  relevant  tO"  our  future  decisions  in  both 
curriculum  development  and  implementation.    Many  of  our  awardees  have 
asked  If  they  could  submit  material   for  review.     I    invite  you  to  submit 
ordered  written  material   presenting  your  project's  perspective  and  view- 
point relative  to  our  ten  questions.    We  can  use  a  concise  statement  of 

pages  or  less.     Since  such  statements  will  be  sent  to  our  panelists 
prior  to  the  meetings,    I  would  like  to  have  10  copies  by  November  2k. 

I  would  also  like  individual  panelists  to  be  able  to  review  some 
representative  materials  from  your  project  prior  to  coming  to  Washington. 
1  would  appreciate  your  selecting  two  or  three  representative  examples 
of  instructional  materials  and  to  forward  10  copies  to  me  also  by 
November  2k.   1975.     If  you  have  not  yet  done  so,   1  would  appreciate  your 
sending  one  copy  of  all  materials  not  in  our  possession  designed  for 
current  or  future  trials  or  for  market. 
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I  realize  thai  these  requests  may  place  a  burden  on  /ou  and  your 
staff.    But  1  knovy  you  will  agree  with  me  that  current  stal'-mcnts  end 
perceptions  from  project  directors,  as  well  as  instructional  materials, 
are  in.portanl  evidence  fpr  an  informed  and  systematic  review  ;ind 
evaluation. 

Please  call  Dr.  Alphonso  Buccino  at  202/282-75'<7  if  you  have  any 
questions.     He  or  one  of  the  members  of  our  curriculum  review  task 
force  will  be  happy  to  ans/ver  them. 


Sincerely  yours , 


Enclosures 


cc:    Or.  Stever 

Dr.  Hdcl<prman 
Dr.  Atkinson 
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Responsibi 1 1ties 


PANEL 
RESPONSIBILITIES 


1.   I»  there  a  v.n.inc  ,uu  d  f.r^th.s.  I  ns  t  rue  t  Icm  1  ^atonal.* 
_  .1  ru'rt  for   ih<       I t  r  urtTon.  I  ntcrlnli? 


ncli'ut  If  1(  .il  Jv  o^r  i     t  ' 


5^Is  the  OMtCMt  of  ih.se  rr.trri,J.'Ju',-.tlona)lv  sound? 

t<  of  thcuc 


6.  Aro  thr  1  I         rj        '  "ir";  I<'|p  ^'"p, 
In  ,t  nn  I  u>n  1 1  r  M  ,  I  1  ils  ti,  •  i  t   S ! 


7.  Do  ,h..,c  lns,r,K,l.,n,,l  ruurl.l,  present  Implcr^ntatlon 

pKi'ili  -s  for   the  "ii  liool 


8.  Arc  tl.P  ,  for  1 1  ,  1 .  - ,  ,„  i  „.  t',rso  Instructional 

■•■ItrrI  lis   ,,.  ,.,p„  ,1,1,  . 


 pr.'<lu.  I,  i:  tl„   o  |.,.t.r,t.,.,,l  r.ncrlils' 


"""i".:;:;  '^'r.r.s..lo.,  of  the  ln.truction„» 


RESPONSIBILITIES 


I  » 


ERIC 


K   H  there  A  r-M'Hru.  lui.!  {nr  thr^n  1  rs  t  r..c  t  lon.i  L  oitcrl.ils' 

?-    I.    thrrn   i  ^  u!  ,  '    .S-r    rM,    ,^   In.Tu.  1 1  r,- .1 1  nu.'rl  .U' 

3     Do  tU..r  lr.,,ri,tlnM!  r,-."ri.TK  ,  chir  purpD,e 

.iiur  r.u  loiM  !  I  ' 

^.        the  co„ir-n  (^r  J'u       I.    trunlnni!  ntrrnis 
iM*    I'  w  1 !  .     t  (  r  1 1  .  I  ' 

6.  Arr  the  pr,  p.     <!    ,   1          idj        !  r  .um-n  of  t',(  ,e 

lii<.  t  riif  I  I. Ml  .  1  r  »t  ri  i  1 1  .  .Jf  -  t  r  iS]r' 

7.  D>  iho.P  In.t.  >'  r.n>.l  r.terlil.  rr^-nt  1  t  Icr.  u .,  t  Ion 


8.  Arc  t!ti'  (  I  s  t  s  to* 


^.   I<  tK(  -'o..  1   1,  ,tton  pl.i.i  .jd.-qu.ite  for 

prnJuMnft  ttu  .p  1  rr,  t  r  uc  t  inm  1  DUcr  Li  Is  ? 


10.  Wliac  are  your  fmorjl  lT|.ri,>ioni  of  the  Ina  i  ruct  lonal 
aiatcrlali  ? 
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PANEL- 
RESPONSIBILITIES 


1.  It  there  a  ji'imlnp  need  (t«r  these  Instructional  ctatcrlaU? 

2.  !•  there  a  n>.irlti*t  for  these  Instructional  naterUls? 

3.  Do  tlK'SC  I IV.  triK tlnn.il  renter  lals  possess  ■  clear  purpose 

and  r.u  lon.il*"'? 
 ^   ^ 

4.  It  tl»L'  cnntont  cf  tht^e  Instructional  rjterlali 

»c  lent  1 1  Ir.illy  Cfizrvci'* 

5.  Is  the  moment  of  thfsr  ritcrl-iH  educationally  sound? 

6.  Are  tlu'  prtipi'-fd  .uul  .lot  t c  1     ted  outcomei  of  these 

In'.trurt  h)ml  PMtnl.iU  desirable? 

7.  Do  tlH'Hr  Insirurtioinl  r.Krlals  present  Ir.plerrf nta t Ion 

junlilcrs  for  ilif  siluols'' 

8.  Are  tn"  co.f.  f^^r  npU-.-ntlnj*  these  Instructional 

nat<  rl  ll^  rc  i  '  n.iblf'^  ^ 

9.  Is  the  T.iii.ir' '  <  lu/orr.'inU.itlon  plan  adequate  for 

rroducliiE  thcit   InstruLttonal  WJtcrlals^ 

10.  What  aro  your  Rencrai  Icipresslon*  of  th*^,  Instructional 
materials  7 


PAr^lEL 
RESPONSIBILITIES 


I.  In  thrro  .1  nr. Mine  fuc<l  for  thei.c  i  n  .t  ruct  I  ona  I  ratorials 
vt    2.  I»  tSrre  .1  nirtcL  for  theiu  Instructional  materials? 

1.  Da  tho-.r  1  tr.  t  r  u.  t  I  on  1 1  ruerlals  possess  s  clear  purpost 

,ui(!  r.M  IfMt  il.  ' 

^.   Is  thr  tout   It  of   t)w       lnsiruction.ll  rr.aterlals 
«?r  t(  nt  '  f  I  r  i!  ly   <  nrrr.  t  ' 

5.  I-;  t) r-WfUt  f.f   ih.'.c  ritorlals  t  *luc.it  lon.illy  sound? 

^  6.  Arr'i.u   i'r.^'<'.»'i  .m  )  .ii  t  U  I  p  itcd  tt-tco-rs  of  these 
In  It  rii  t  !oii  )1  '  itf't  I  lU  df  slr.ible? 

'~  fTVo^tli'       in-.n-i' t  <<'n.tl  ritr'iaU  present  Irnpleorcntat  Ion 

pt  t  I)  1*  -  ,  for  liio  ..t  iiooW 

8.  Arc  tlu'  c    ^ts  f<.i    1'  pli  renting  the-.e  Inst  ruct  lortal 

n  it  cr  1  il^;  rp.i 

9.  lb  tlu-  riM^r  ,  nt /«H  r  ii.l  r.it  Ion  plan  jdrqujtc  for 
^  pri^J'Knn'.  tlu  ,t  Ir,  .t  ruct  lonal  onterlals? 

!x  10.  Wui.  nro  yoi  r  pcMit-ral  Iirprcib loiis  of  the  Instructional 

I  tr  ilerl 

I 
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PAMEL 
RESPONSIBILITIES 


X 

X 

1 

1 — 

^1  ^ 

1.  U  there  a  rcnuinc  need  fi.r  tlusc  Initructlonjl  tutorials 

X 

I 

i " 

2.  U  there  .1  fiMrkoL  for  these  Instruction..!  oaterlnls? 

X 

— 

X 

X 

X 

3.  Do  these  IiKlructlonnl  materials  no«:«f>cc  n  fi--...  « 

viiti •  i<'<iw«iaAs  possess  a  ciesr  DurDoss 

iiriJ  rotlon.ilc?  * 

X 

X 



^*             the    C  Oil  to  IT  t             M>r>    n    tne»vi>^»l..,n>1                  •  > 

■  fc  vwiiuMi  ui   iiicje  I ns true t lonn  1  rtaterialt 
Sclentif Irnlly  correct* 

X 

X 

X 

5.  Is  iho  contrnt  of  ihese  (r,itcrlals  Cilucat lon.iUy  tound? 

X 

X 

X 

6.  Arc  thf  propos,.!  .„hl  nntlclpoird  outcomes  of  thcue 
Instru(  1  ionil  r«it(ri.ils  drslrnhle? 

X 

X 

7.  D3  ihrse  instru(tlo.,nl  mitcrlaU  present  Inplcrrentation 

prt)bhr»-   for  the  Kthools? 

X 

X, 

8.  Ace  the  cu-.is  fwr  b-p letren t Ing  these  Instructional 
m.itorlnls  ri.ison.ible? 

X 

X 

9.  Is  the  nunn.ipr.int/orc.inU.ition  plan  adequate  for 
proJucInp,  these  instructionjl  materials? 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

10.  What  are  your  general  Impressions  of  the  Instructional 
tnaterlsls  ? 

PANEL 
RESPONSIBILITIES 


I.  Is  there  a  penulnr  nfi>J  for  th(«i.c  I  jus  I  rue  t  i  oiial  materials'* 


2.  Is  there  a  nrl^t  for  these  Injtructlon.il  miterlals' 


3.  Do  thfif  fn'.truriloiul  m.itcrlnls  posses^  a  clear  ptirnose 
ami  ratlon.ilc? 


4.  Is  t!iO  cniitrnt  (if  thr^c  1  ns t rut* 1 1  onal  m.uorlnls 
sclent  If I(  illy  correct  ? 


5.    Is  Ihi'  o.it.tit   of   ih...    r.  itrrlihi  r.lut  .ii  lon  illy  Soui.d? 


6.  Are  th(    |M<.p.  .,.,1   ,,,,1  .mt  l(  ip.urd  outcor.-s  of  these 


7.  Do  the'ie  Ii-n  t  r  ur  u  (  •<  i !  r.iit'rfals  present  Irp  In  cn  ta  1 1  on 
piohlerv?  for  the  '..In^ols? 


8.  Arc  tUc  costs  for  frphrmtlng  tlicse  I  ns  t  r  ur  t  Ion  il 
rn>itc'rl.ils  r c.isun.ib  1  c 


9.   Is  the  n  in  Ml/ori- if>i  z  It  Ion  pljri  ijdt-qu.ite  for 

prodiicliiK,  t»i.  ,e  Iiistrucilonul  materials? 


10.  What  aw  your  fitneral  Impre:sIons  of  th^  Instructional 
mjte rials? 
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NATIONAL  SCIENCE  FOUNDATION 

WASHINGTON.    0  C.  20550 

nsf 


OFnCl    OF  IMF 
ASSISTANT  DlRfLfOR 
FOR  SCIFNCC  enuCATION 


MEMORANDUM  November  26,  1975' 

TO    :    ,Pre-Collcge  Curriculum  Review  Panelists 

FROM:    Acting  Assistant  Director  for  Science  Education 


We  are  very  pleased  that  you  will  be  able  to  serve  .as  a  panelist  for  the 
National  Science  Foundation's  pre-coilege  curriculum  review  and  evaluation. 
This  memorandum  is  designed  to  serve  three  purposes.     First,  it  provides 
you  with  information  about  the  travel,  housing  and  working  arrangements 
for  the  panel  meetings.     Second,  it  serves  as *nn  introduction  to  the 
enclosed  materials  that,  hopefully,  you  will  find  useful  in  your  role  /is  ^ 
a  panelist;  and  third,  it  describes  your  duties  as  a  panelist  in  the.^^ 
reviews. 

All  panelists  will  convene  in  Room  651  at  the  Science  Education  Directorate, 
5225  Wisconsin  Avenue,  N.W. ,  Washington,  D.C.  at  9:00  A.M.  Monday,  Dcccnber  8, 
1975,  at  which  time  they  will  receive  a  general  briefing  and  charge.  They 
will  adjourn  at  3:00  P.M.  on  Friday,  December  12.     Unlt?S9s^ou  have  notified 
us  to  the  contrary,  we  will  make  reservations  for  you  at  thT?-4te4:4rtr3ysit^ 
5520  Wisconsin  Avenue,  Chevy  Chase,  Maryland  (just  a  short  walk  from  tr- 
Science  Education  offices).     The  hotel  rate  is  $21  for  a  single  and  $2< 
for  a  double  plus  tax.     Theafe  reservations  will  be-  from  Sunday  nigh4,^7th) 
until  Thursday  night  (llth)(^   If  you  are  coming  to  .Washington  by  air  ^^d 
have  requested  an  open  ticket  from  the  foundation,  the  open  ticket  shoal 
arrive  undor  separate  cover  from  our  travel  office.     You  will  have  to  nuke 
your  own  travel  reservations.     Since  the  meeting  starts  on  Monday  morning 
it  would  be  best  to  ^arrive  in  Washington  by  Sunday  evening. 

The  Foundation  will  provide  you  with  a  $75  pen  day  honorarium,  per  diem 
covering  the  hotel  plus  $1A  a  day  for  mealss  not  to  exceed  a  total  of 
$37,  as  well  as  your  travel  expenses.     Expenses  must  be  itemized  and 
receipts  are  required  for  hotel  and  transportation.     A  Foundation  repre- 
sentative will  be  on  hand  to  assist  you  in  completing  your  voucher.  Since 
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the  ..ro.mt  of  work  to  be  neconplished  in  WnshinRton  is  grent  .iml  the  tiMo 
-s  sl.orl.  tne  Fou.ui.itum  is  also  prepared  to  provide  $150  for  two  davs 
ot  study  tine  prior  to  your  arrival  in  Washington.     In  this  vav.  we  hope 
ti.at  all  panel  members  will  come  to  Washington  fully  prepared  to  deal  with 
the  substantive  issues. 

The  enclosed  materials  deserve  a  brief  explanation;   they  should  provide 
background  inform. tion  about  the  curriculum  development  projects  which 
your  panel  will  bo  reviewing.     We  are  asking  tihat  each  panel  use  the  ten^ 
questions  shown  u.  luclosure     1  in  reviewing  their  assigned  curticuium 

and    n  '°  ^^'^  y"''  r  ^"^"'■'■^^"S  these  questions  we  have  assembled 

and  enclosed    evidence  packages"  for  each  of  the  projects  that   vou  will  be 
reviewing.     Each  p.ickage  contains,  where  applicable,   three  items: 

1.  A  sunnnary  of  the  project,  as  originally  designed  and 
funded,  prepared  by  NSF,  members. 

2.  The  Principal  Investigator's  response  to  the  set  of 
questions  in  Enclosure  1. 

3.  Two  or  three  representative  instructional  materials 
»  from  the  project. 

Con,plete  sets  of  instructional  materials  will  be  available  in  Washington 
tor  your  review.     During  this  same  time  you  will  be  able  to  talk  with 
project  staff  via  phone  or  in  person. 

Panels  were  selected  to  be  representative  of  a  broad  spectrum  of  private 
and  protessional   interests  and  responsibilities.     We  want  e.1ch  panel 
member  to  give  thought  to  all  ten,  quu^tioris  on  each  of  their  assi-ned  , 
projects.     However,   recognizing  the  difficulty  of  preparing  pane Treport^s 
in  a  very  short  tine,  we  are  asking  that  individual  panel  members  assum 
responsibility  tor  two  questions.     With  other  panelists  assigned  to  the 
same  questions,  we  would  like  you  to  prepare  a  response  that  "reflects 
group  judgments,  both  agreements  and  disagreements. 

O 

The  chart  on  the  attachmtijit  to  this  letter  reflects  the  tentative  assigk 
ments  that  we  have  made.  (On  the  chart  you  can  see  the  panel  membershiif 
as  well  as  the  groups  that  recommended  each  panelist  for  service  In 
addition,  you  can  note  the  specific  curricula  that  we  are  asking  you  to 
review  .as  well  as  identify  your  NSF  panel  facilitator.     This  chart  also 
contains  the  questions  you  have  been  specifically  assigned.     We  have 
made  attenpts  to  torn  pairs  or  triads  of  panelists  with  specific  assign- 
ment to  questions.     This  strategy  means  that  you  and  one  or  two  other 
panelists  will  be  a^i-ed  to  prepare  written  documentation  of  the  p.-iuel' s 
findings  on  those  questions.    The  staff  and"  I  will  address  the  entire 
group  of  panelists  on  Monday  morning. 
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Should  you  have  any  qut^sLio.^s  or  difficulties  arise  before  then  plonsc 
contact  your  panel  faciUtatbr.     Feci  free  to  call  collect  to  the  NSl- 
offices.    We  arc  looking  forward  to  a  productive  meeting  and  again 
thank  you  for  your  willingness  to  participate. 


\ 

MKMORANIXJM' 

I)i-ciMiihcr  1,  1^)7'} 

TO     :     {'re-Cnllenc  Curriculum  Kcwiew  IMnelists  -  Pul,  1  is|,ors  '  K.-prc-s.-nial  Ivc. 
FROM:  •  Acting  AssistmU  Director  lor  ScicMicc  Fxh.cnUcn 

Wo  ;,rc  very  rlo..so<l  tl,.,t  you  will  he  nUlo  lo  s.rv.  .-.s      ,snH>li.st   for  t  K- 
N.,Uon.,l   ..cien.-e  l-o.uul.uion's  ,,ro-coIl  c^ro  curriculum  roview  .uul  c-v.,  lu.n  ion . 
,   Ihis  momornndum  is  dosi,nod  to  servo  three  purposes.     First,    it  provi.K-s  von 
Ml!.  infornMtion  nhnut   Liu-  tr.ivol.  housing  nn.l  u-orkin,-.  .->rr.>n,c,n.MUs  •  f or  th.. 
p,uu.l  ,noetu„:s.     Se.on.l.   it  servos  .-.s  an  inlro.lue  l  io„  to  the  enrlose.l  m.UorloIs 
tnat     lu.pefullv    vou  will  find  useful   in  your  role  ns  a  panelist;  and  third,  it 
describes  your  duties  as  a  panelist   in  these  reviews.  *  it 

Ml  panelists  will  convene  in  Roonr  651  at  the  Science  Kduca  Directorate 
52.5  U,sc(>ns.n  Avenue.  N.W..  Washington.  D.  C.  at  9:00  A.M  Jav.  December  .S. 

n75.  .at  which  time  they  will  receive  a  f-onera  I  brief  inf;  .ami  .aarr.e.     Due  to  the 
.pecial  nature  of  the  panel  of  publishers'   representatives,  we  expect  you  can 
complete  your  work  by  5:00  P.M..  Tuesdny.  Decet,>ber  <).     Unless  vou  have  notified 
'1V°,."'  ^^ill  "'al^e  reservations  for  you  at  the  llolidav  fnn. 

5520  Uisconsin  Avenue.  Chevy  Chase,  flaryland  (just  a  short  walk  from  the"  Science 
Kducatlon  offices).     The  hotel  rate   is  $21  for  a  sin,;le  and  ^29  for  a  double  . 
plus  tax      Ihese  reservations  will  be  from  Sunday  ni,;ht   (7th)  until  Ihursdav 
night   (llth).     If  you  are  coming  to  Washington  by  air  and  have  requested  an  open 
ticket  from  the  Foundation,  the  open  ticket  should  arrive  under  separate  cover 
from  our  travel  office.     You  will  h.ave  to  make  your  own  tr.avel  reservations. 
Since  the  meelin>-.  smarts  on  Monday  morning  it  would  be  best  to  arrive  in 
Washington  by  Sutiday  evening. 

Ihe  Foundation  will  provide  you  with  a  $75  per  day  honorarium,  per  diem  covering 
the  .hotel   plus  MA  a  day  for  meals,  not   to  exceed  a   Lola!  of  $J7.  as  well  as 
vour  travel  expenses.     Expenses  must  be  itemized  an.l  receipts  are  rec^lired  for 
hotel  and   transportation.     A  Foundation  representative  will   be  on  hand  to  assist 
vou  in  completiui-,  your   voucher.     Since  Llie  amount   of  work  l.,  be  accomplished  in 
Washington  is  great  and  the  time  is  shorrt,   the  Foundation  is  also  prepared  to 
provide  ii75  for  one  day  of  study  time  prior  to  vour  arrival    in  Washinrton.  In 
this  way.  we  h-pe  that  all  panel  members  will  come  to  Washington  fullv  prepared 
to  deal  with  the  substantive  issues. 

*« 

The  enclosed  materials  deserve  a  !>rief  explanation;  they  should  i-rovide  back- 
ground Information  about  the  curricul^m^ development  projects  which  your  panel 
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,    '  •  -  -  2  - 

v;iM  he  rfv  i     i  nr, .     l.'i^  -in^         iin:  llrnL  vac\\  jMiicl   u'a-  Mu»  f|tics  (  i  cmis  slunvn  in 

Inclo-aire   1    in   ii^vifMiiK  Uioir  .i,si^',nccl  curruulntn  pri>;rft',.      In  cM'dor   lo  a'hI  vcni 
in  an'-.v't'r  i       tlu'«.<*  (]iH'st  ions  wi»  h.iv(»  .i«.'ft'nil)  N      .uul  rntlo^cc!  "cvidcnro  p<u'k.U',os 
for  vnr\\  of   tilt'  [>ri)']CLL^'   Lii.it  you  will  l)e  rcvicwinr,.     L«u  h  iMrk,ir,o  cnntaiiis, 
wliere  <ipp  1  i t  ^Mi- ,   two  itens: 

1,  A  <;u' tn.ii-y  oi    Ihc  Dtojrtr*  *Tis'  or     hm  1  1  v  fio«.ij;ncMi  ,incl  tundrd, 

2.  \\\c  Priniipal    I  n  vi-s  l  i)M  I  o  r  '  s  ruspons**         llir  -uM    ot  (nu--.li(>ns 
in  r.m  1  omirc   I  . 

Cocrplcnt*  ^ri<\  nt    mv;  t  r  nr  I  i  ori.i  k' n  I !    r  i    1  s  will  \v.\\\,\h\v   in  W.i^li  i  n^;l  cmi  for  v(>ur 

rovio!v'.     Hnriir/,  tbis  <;.inu»  t  inu'  >oii  will  be  nblu   to  talk  with  pion^t  st.iff  via 
plinno  or*  m  pi^rson,'  *  * 

r.uu'ls  v.rrc'  '.c-l.Mtrd   to  Ur  r r p r i-'.^^u  U  i vc  of  A  iM-o.i.l  ',pcM'inii-i  (M'   jiriv.ito  .n^(l.'|iro- 
fc'sionil    I'ltt-rrst  s  and  rt-.pons  i  M  1  i  t  i  os .     U'o  wanl         h  p.ii.rl   nuMnluT  to  rjvo. 
t!uMr;h't   l(>  all    t       cpif-^lions  on  oacli  of  tbuir    i-.^;  r  )',nr<l  prc^jr^t^-.     !lov<M;er,  vo  arf 
a;iKinr   t'vit   r,t'"^rrs  of   vi^ur  i)anc'!'lo»Ms  on  fiu<-.lions   W  ^\  S  ffir  carli  (^f 

th'-  two'-iMjo.t  .  as^i^MU'd   in  ihv  pauol.     U'itli  ollbM"  ncnbors  ol    iho  panel  'vT 

vould   liW'  a  vritlen     csponsf  tbat   reflcrts  r,roup    j  ndr.'ncn  t  s ,   buih  aw^rooincnl  ^  and 
tl  isar-.t"*H':  :Mi  t  s  . 

Ihr-  cdiirr   OP.  t^-'  altachr.ont   Lo   tlii^^   letter   rofl.-it<^  t  liy  I  on  t  a  t  i -e  as^^irnnents 
that         ba/e  -Mb-.     nn  ibe  ibait   vnti  can  «        (l,o  pan.-l   ru'-lu>r'diip        -.'obl   as  tbe 
j-roipc.  tba!    rr  o     laitb-d  r-ac  b  ^aiv' 1  i  ^t    for  sorvuo.      in  a(blili<Mi,  vmu  m  an  noto  tbe 
c.\,t.c'ifu    cnrii.nla  ;'nal— .vo  arf  a'Kinr.  y(ni  to  r,-vi(-;  as  veil   a^,    Mlonlifv  vour  'i^T 
pap^'l    fa-i  lit.rtoV. I'ni".  H'art    also  contains  1  bo  qn,>stions  vyo  bavo  boon  spi^  i  f  i - 
t  xWw    i^MiMV'd.     i;.'  bave  rnad**  altoi^p^s  to  foiip  pair^,  or   tr-iad';  of  pan-lists  '.;itii 
^,per  if  u-  .as<;i,>n-.ont    to  rpu-st  i  pir; .      1  b  i  s  <U  r  a  I  .-r, .   noans  tliat    ^  on  and  one  or  two 
oTfier  pinolrus  •.•ill    bo  a-^ked   to  propare  wrillon  d(^(nMU'nt  ition  (^f-tlio  panel's 
findin/s  on   li.—  ^p.ostions.-    llu-  staff  and    I  -mM   addross  tbo  entiro  );roap  of 
panelist;^  on  M-M^biv^  -Kitiuny;. 

SluMiM  vo'a  iMVi'm.   rpi^/t  ions"  o'r   d  i  1  f  ion  1  t  i       ari-a-  botore  then  please  eonla(t 
.    vnur'pano!    fa.  ilHatur.'    To.M    t  roo  t      call    c  o  1  1  o(  t    t      tbe  NST  offwos.     UV  ar.^ 
lookm"   f..r^Mrd  to  a  pr.^duitivo  meotinr,  .nid  arain   th-nik  vou   ior  your  willinrjiess 


to  part  io  I  p  It 


/  '      ^   r  (  ^ 

Mar  s  •     A '.  f  I  (  h 


IK  j  OS' »  r  r  > 


/ 

/ 


/ 
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I'ANI.I,  7 


IntcTcri.sriplin.iry  Science   !  n-u  t  uc  1 1  <„ki  I  Sv<u-m 
Iec.liiu)lof;y-PcopIe-i:nvir()iipii'nL 

All  P.nu.lisL.  Recon,,„e.K!<.cI  by  Assoc  r..  L  i  .,„  o.   Aneru.u,  Puhlishors 


Mr .  Will i am  Moore 

Uocntive  IJilor,   Science  Srhool  neparLrnnu 
TWO  West   \\w\  Avenue,  AjiL.  8K 
New  York,  New  York  10025 


Mr.   C.'irl  Culfic:!, 
l.Ke^iiLivc  I. (liter.  Science 
S  i  1  ver  Uiirdet  L 

Mor'r  isLowii,   New  Jersey  079f)0 


/ 


Mr<^ .  N'ormn  M.irkson 

Kxectit  ive  V.d  i  t  or 

l'rl)jiia  rroj;iMm«;  Depa r tme.i L  . 

ilouKhtoM-Mim  in 

1  Bf'.jcon  Strfu»t 

Hos  ton  ,  M.iss.u  liusoLLs     02  107 


Mr.    f.u  k  DeW.'iard 

i::<ecuLive  i:(liL(M-,   Science  Division 

201   Creoksicle  f)rive 

Palo  Alto,  California  9^^iH^ 


(;Ui:STI()NS  1,   2,   7,  8 


^\NiJ.  FACi?.!  FA  IOK 


A  I  phonse  IWir(  i  no 
nifim  of  rro^;ram  Intr^MMiion 
i.'ar  ionai   Sru-nce  Fonndri  t  i on 
(202)  282-71/W 


erJc 
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fiDEIAl  ItCIStU,  vol.  40.  N*^.  :j^f«lOAY,  NOVtMSt*  11,  1975 


ERIC 


AO  HOC  ADVISORY  PANEL  ON 
CUnniCULUr^^OLVELOPMCNT 

Notice  of  Dcilcrmination 

The  Natinii  U  Pcien\  c  Kouiulatu»n  js  rs- 
tntili^hiiii!  the  Ai!  IIiv  Afhr  ^jy  r.»ncl  otu 
Cunuviliun  i  loi  :il  ^lU.uuc 
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1      ti/"'^  of  All  Hoc  Aihiroiy 

l\iMi  1  i'W  C'unic\ilnni  ! )v\ rlopincut 
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,l>^'  pir-i  ilk')  C  tuiiH\iUii:i  (!'V^l(-n- 
-i:iMu  rio;.^;.  on  iU^i  bjMs  of  ^iiciiUho 
lUiMi.  t  I'M.tUonai  \alup,  and  ftifttuc- 
t>i    .  -jf  in  u/iM'incnt  a-iKl  finaiuMl  pio- 
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au"  t  )  pw  cntcd  10  Com'ic-  ,  lu  Icb- 
1  ,1  •  1  \  I'jTt.. 

J     /       liic    Dafc    of    E^ta^'li  hun  nt 
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1  iii\c'  MP.  I  M(  n  o:  U'l*  K.'.llor  i- 
'  .«,.♦->  1  uuiu!  lU-'ii  'Ih'*  pnncl  ^'  ill  <  (  n- 
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An  HOC  ADVISORY  PANEL  ON 
CUFi,.lCULUM  DEVELOPMENT 

Mcctins 

In  arcoidancc  \vUh  t!vc  Fodri.d  Ad- 
\inny  coininJttcc  Act  PL  9':-40.^.  the 
:;aiiii!i.il  .SvkiiLe  I'oiuuiation  unnuuiuv* 
lUc  folluv.  II  )  ii\eeluiK: 

Siutir    A«l  P'-<'        l..»rv  f'.iMCl  i>\\  f  .ni««i-- 
vn\     ih  '.t.-'.  ['"iriu      live       Ih  ■  .    ■  »  H 
I   rvjf^h    12.   IWj    Ttni"     {>  A  ni    »  ^  • 
!  lace     Pfu    C  .1.    \M  <-<.ti  'i»    A\.nu  • 
Lliln,o.n,  nC  11. r  p»»u'l  Hill  1><  J.M'U'.l 
ilo  »«U  saljmfieli   IJix  in  »iuiiil)ti  »  f'  r  ibo 
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N^li' •■!  it  ptct'*.  '  <  n  Tif*  ijH  .'i  (»i  ^iriilJlir 
liK  ;  ll  f  I '  I  J  1  n  1 1  V  .4 1  in  :\  lul  «  'IiH  I  ciio' s  I'f 
II. \i  I  <'  .  i:  ,  \^^\  fin  HI.  l.V  pro,(<Pii«  TliC 
n  »  '  tliO      ^1'  1'       .ir<'  lo  hv  i<r«'t}itnl 

It"  (  .  m  1  'i  'Til       1  > 
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rnllci:c  ( i.i  I  K  uliini  (Ir*.  ( I'lp'ncnt  pmirt  L>. 
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NATIONAL  SCIENCE  FOUNDATION 

WASHINGTON     D  C  2055g- 
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orFicr  OF  THf 

.o^^scVr;.  coucin:.  December  8.  1975 

MEMOP.AfJDUH 

To:  Pre-College  Curriculum  Rg^/iew/panel ists     i  \ 

From:        Acting  Assistant  Dire^^4or^U;^^oU^^^ 
Subject:    Release  of  Information  V 

We  are  planning  to  make  the  following  data  available  to  you  if  you  need  them 

^'   Js?  'nln!'lHH°'H^';^\'''°''°u'^  Submitted  by  the  grant  applicant  to 
N5f,  plus  addenda  that  may  have  been  submitted  in  the  award  process. 

?7— Awarded  proposals  and  addenda  to  fund  dissemination  and  training 
activities^witH]  respect  to  developed  curricula. 

3.  Curriculum  conference  reports, 

4.  Developer's  andN!iS£. progress  reports. 

5.  Existing  NSF  formative  and  suimative  evaluations . 

6.  Third  party  formative  and  summative  evaluations. 

^*    directors        correspondence  between  NSF  program  officers  and  project 
8.    Project  progress  reports. 

I  am  satisfied  that  the  eight  items  above  can  be  released  for  this  evaluation 
make  available  the  verbatim  neer  reviews.    These  were  acquired  under  con- 

™,Srlfnf';'I''''"^-'^^^^  "'^""^  pemitted  by  law.  Substantive 

.summaries  of  the, reviews  have  already  been  made  available. 

Panelists  themselves  are  here  because  they  are  aware  of  altprnative 
curricula  to  those  developod  by  NSF.    We  hope  you  will  bring  your  expertise 
to  bear  on  the  issue\  of    needs  and  markets,  since  these  are  questions  ve 
have  specifically  requested  that  you  address.  «^LiuMb  wt. 
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